AD-A156  283  INSTALLATION  RESTORATION  PROGRAM  PHASE  II  (STAGE  2-1)  01/10 

VOLUME  2(U)  RADIAN  CORP  AUSTIN  TX  R  U  BAUER  HAV  85 
F33615-83-D-4001 


UNCLASSIFIED 


F/G  13/2 


NL 


MICROCOPY  HI  SOIU I  KIN  II  Sl  (HAH 


AD-A156  283 


RADIAN 


INSTALLATION  RESTORATION  PR OG RAM 
PHASE  II  (Stage  2-1) 


Volume  2 
Final 


McClellan  AFB  California 
Air  Force  Logistics  Command 
Headquarters  Air  Force  Logistics  Command 
Wright- Patter  son  AFB,  OH 


May  1985 


Prepared  By : 

Radian  Corporation 

Contract  No.-F33615— 83-D-4001 ,  Order  16 

USAF  OEHL  Monitor  -  Captain  Robert  W.  Bauer 
Technical  Services  Division  (TS) 


Prepared  For : 

United  States  Air  Force 

Occupational  and  Enviromental  Health  Laboratory  (OEHL) 
Brooks  Air  Force  Base,  Texas  78235 


8501  Mo-Pac  Blvd.  /  P.O.  Box  9948  /  Austin.  Texas  78766  /  (512)454-4797 


Appendix  1 
Appendix  2 


Appendix  3 


Appendix  4 


Appendix  5 


Appendix  6* 
Appendix  7 


No  Data 


TABLE  OF  CONTENTS 
Volume  2 


Examples  of  Database  Forms 
Annotated  Bibliography 

Methodology  for  the  Reduction  of  Information 
from  Site-Specific  File  Sets  to  Computer 
Databases 

General  Information  for  McClellan  AFB 
Ground-Water  Monitoring  Wells 

Listing  of  Wells  Identified  During  the 
Comprehensive  Well  Inventory 

Agency  Correspondence  Regarding  Proposed 
Reconnaissance  Boring  Program 

City  of  Sacramento  Encroachment  Permit 

Sacramento  County  Department  of  Health  - 
Drilling  Permit 

Reconnaissance  Boring  Drilling  Logs 

Results  of  Grain-Size  Distribution  Analyses 
of  Soil  Samples 

Results  of  Laboratory  Analyses  of  Water 
Samples 

Raw  Laboratory  Data  for  Selected  Water 
Samples  (Volatile  Organic  Analysis  - 
EPA  601) 


Suggested  Monitor  Well  Drilling  and 
Installation  Procedures 


♦Appendices  6,  8,  10,  11  and  13  contain  no  data.  They  are  included  only  to 
maintain  the  numeric  correlation  with  Phase  II-Stage  2-1  task  numbers  for 
ease  of  cross-referencing. 


Table  of  Contents  (Continued) 
Volume  2 


Appendix  8* 

No  Data 

Appendix  9 

9 -A 

Comparison  of  Equipment  and  Costs  - 
vs.  Dedicated  Well  Sampling  Systems 

Portable 

Appendix  10* 

No  Data 

Appendix  11* 

No  Data 

Appendix  12 

12-A 

General  Description  of  Ground-Water 
Methods 

Modeling 

12-B 

Discussion  of  "TRANS"  Model 

12-C 

Discussion  of  "USGS-MOC"  Model 

Appendix  13* 

No  Data 

*Appendices  6,  8,  10,  11,  and  13  contain  no  data.  They  are  included  only  to 
maintain  the  numeric  correlation  with  Phase  II-Stage  2-1  task  numbers  for 
ease  of  cross-referencing. 


appudix  i 


appendix  provides  information  regarding  Task  1 
as  discussed  in  text  Section  3.1. 
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1-A  Examples  of  Database  Forms 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II  (STAGE  2-1) 
McClellan  afb,  California 


SITE 

SPECIFIC  INFORMATION  SUMMARY 

GRID  CELL: 

r*  Y* 

(X  -  01  -  19,  Y  -  01  -  25) 

COORDINATES : 

X 

m 

_  (Feet  East  of  Grid  Origin) 

Y 

”  — 

_  (Feet  North  of  Grid  Origii 

VARIABLES : 

Z1 

« _ 

_  (Source  of  Information) 

Z2 

a 

_  (Current  Use) 

Z3 

.  _ 

_  (Contamination  Status) 

Z4 

_ 

_  (Depth  to  Water) 

Z5 

a 

_  (Elevation  of  Water) 

Z6 

_  (Top  of  Screened  Interval  -  Elevation) 

Z7 

a 

_  (Bottom  of  Screened  Interval  -  Elevation) 

Z8 

a 

_  (Number  of  Screened  Zones) 

Z9 

a 

_  (Highest  TCE  Concentration  [ppb] ) 

Z1 

_  (Most  Recent  TCE  Concentration  [ppb]) 

Z11 

a 

_  (Land  Surface  Elevation) 

Z12 

_  (Highest  1,1  DCE  Concentration  [ppb]) 

Z13 

_  (Most  Recent  1,1  DCE  Concentration  [ppb]) 

Z14 

- 

_  (Highest  1,2  DCA  Concentration  [ppb]) 

Z15 

a 

_  (Most  Recent  1,2  DCA  Concentration  [ppb]) 

INFORMATION:  (Summarize  All  Pertinent  Information  for  This  Location) 


Source(s):  _ 

(Name,  Date,  or  "Well  Inventory") 


Figure  2.B-1.  Site-Specific  Information  Form 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II  (STAGE  2-1) 
McCLELlAN  APB.  CA 


I  1  NEW 
I  1  UPDATE 


GENERAL  INFORMATION 


SOURCE: 


INFORMATION  TYPE: 


AREA  OF  INFORMATION:  C  ]  ENTIRE  STUDY  AREA 

C  I  SPECIFIC  CELLS  (LIST) 


INFORMATION 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II  (STAGE  2-1) 
McClellan  afb,  ca 


BIBLIOGRAPHIC  INFORMATION 


AUTHOR (S) : 

1ST  AUTHOR'S  LAST  NAME,  INITIALS  AND  SUCCEEDING  AUTHORS'  INITIALS 


FOLLOWED  BY  LAST  NAME,... 

PUBLICATION  YEAR:  _  (E.G.,  1984) 

TITLE: 

PUBLICATION: 

JOURNAL,  OR  PUBLISHING  HOUSE  AND  CITY 
VOLUME ,  NUMBER:  V. _ ,  No. _  (E.G.,  V.30,  No. 12) 

PAGES:  _  (FOR  ARTICLES  USE  INCLUSIVE  PAGES  pp. _ - _ ) 

(FOR  TEXT  USE  TOTAL  PAGES  _ p.) 


COMMENTS: 


DATE  REVIEWED: 

DD-MM-YY 

REVIEWER:  (INITIALS) 


SOURCE: 


APPENDIX  2 


This  appendix  provides  information  regarding  Task  2, 
as  discussed  in  text  Section  3.2. 
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Annotated  Bibliography 

Methodolology  for  the  Reduction  of  Information  from  Site- 
Specific  File  Sets  to  the  Computer  Database 

General  Information  for  McClellan  AFB  Ground-Water  Monitoring 
Wells 


RADIAN 


APPENDIX  2 -A 

Annotated  Bibliography 


FIRST  AUTHOR:  Arcade  Water  District 
PUBLICATION  YEAR:  1984 

TITLE:  Locations,  Specifications,  Geologic  Logs,  Water  Quality  and  Production 
Information  for  Arcade  Water  District  Production  Wells  in  Close  Prox¬ 
imity  to  the  McClellan  AFB  Study  Area 
PAGES:  25  p. 

SOURCE:  Walter  Libal,  Arcade  Water  District,  13  June  1984 


FIRST  AUTHOR:  Bachmat  Y.and  Others 

PUBLICATION  YEAR:  1980 

TITLE:  Groundwater  Management:  The  Use  of  Numerical  Models,  Water 
Resources  Monograph  5 

PUBLICATION:  American  Geophysical  Union 

PAGES:  178 

SOURCE:  Radian  Library 

COMMENTS:  Describes  numerous  ground-water  modeling  codes 

FIRST  AUTHOR:  Bahner,  L.  H. 

PUBLICATION  YEAR:  1984 

TITLE:  Memorandum  to  Jocob  Sprouse,  General  Accounting  Office,  describing 
comments  to  the  Phase  II  McClellan  Report  as  developed  by  the  staff 
of  the  USEPA  Solid  Waste  Emergency  and  Remedial  Response  and  Waste 
Programs  Enforcement 

PAGES :  3  p . 

SOURCE::  Obtained  from  the  USAF  for  the  project  proposal  effort 


FIRST  AUTHOR:  Barcelona,  M.  J. 

OTHER  AUTHORS:  J.  P.  Gibb  and  R.  A.  Miller 
PUBLICATION  YEAR:  1983 

TITLE:  A  Guide  to  the  Selection  of  Materials  for  Monitoring  Well  Construc¬ 
tion  and  Ground-Water  Sampling 

PUBLICATION:  Illinois  State  Water  Survey  Contract  Report  327,  Champaign,  IL 
PAGES:  78 

SOURCE:  Radian  Library 

COMMENTS;  Current,  comprehensive  monograph  on  subject 


FIRST  AUTHOR:  Barcelona,  M.  J. 

OTHER  AUTHORS:  J.  A.  Helfrich,  E.  E.  Garske  and  J.  P,  Gibb 
PUBLICATION  YEAR:  1984 

TITLE:  A  Laboratory  Evaluation  of  Ground-water  Sampling  Mechanisms 
PUBLICATION:  Ground-water  Monitoring  Review 
VOLUME,  NUMBER:  V.  4  No.  2 
PAGES:  32-41 

SOURCE:  Radian  Library  Journal 

COMMENTS:  Rigorous  test  of  reliability,  bias  of  sampling  equipment  and 
procedures 


FIRST  AUTHOR:  Bayer,  J.  E. 

PUBLICATION  YEAR:  1983  MONTH:  September  DATE:  30 

TITLE:  Letter  to  Col.  Russell  HQ  AFLC/SGB  describing  additional  material  on 
Installation  Restoration  Program,  Phase  II,  McClellan  AFB  in  response 
to  CRWQB,  Central  Valley  Region  request 
PAGES:  31  p. 

SOURCE:  Obtained  from  USAF  for  the  project  proposal  effort 
COMMENTS:  Responses  developed  by  Engineering-Science.  Some  important  data, 
good  description  of  drilling  practices. 


FIRST  AUTHOR:  Brunner,  P.  G.  and 
OTHER  AUTHORS:  J.  S.  Zipfel 

PUBLICATION  YEAR:  1981  MONTH:  April  DATE:  30 

TITLE:  Final  Report  for  Investigating  Ground-water  Contamination  as  of  30 
April  1981 

PUBLICATION:  USAF  Technical  Report 
VOLUME,  NUMBER:  V.l  No.  1 
PAGES:  300 

SOURCE:  Obtained  from  the  USAF  for  the  project  proposal  effort 
COMMENTS:  This  report  describes  the  results  of  pre-Phase  II  ground-water 

investigations  conducted  by  McClellan  AFB.  The  report  describes 
the  results  of  monitor  well  installation  and  sampling  activities 
and  soil  sampling  efforts. 

FIRST  AUTHOR:  California  Department  of  Water  Resources 
PUBLICATION  YEAR:  1984 

TITLE:  Ground-Water  Contour  Maps  from  1950s  thru  Early  1980s  for  the 
McClellan  AFB  Area. 

PUBLICATION:  Unpublished 
PAGES:  10 

SOURCE:  Grant  Ardell,  California  Department  of  Water  Resources 


FIRST  AUTHOR:  California  Department  of  Water  Resources 
PUBLICATION  YEAR:  1974  MONTH:  July 

TITLE:  Evaluation  of  Ground-water  Resources:  Sacramento  County 
PUBLICATION:  California  Department  of  Water  Resources  Bulletin  No.  118-3 
PAGES:  141 

SOURCE:  John  R.  Feldon,  California  Department  of  Water  Resources 
COMMENTS:  Contains  hydrogeo  logic  information  for  shallow  and  deep  aquifers 
in  Sacramento  County  California.  The  report  details  general 
water  quality  and  aquifer  characteristics  for  the  McClellan  AFB 
area. 


FIRST  AUTHOR:  California  Department  of  Water  Resources,  Central  Region 
PUBLICATION  YEAR:  1984 

TITLE:  California  Department  of  Water  Resources  Drillers'  Files 
PAGES :  400 

SOURCE:  Grant  Ardell,  CDWR,  Central  Region,  23  May  1984 

COMMENTS:  This  file  contains  construction,  testing  and  geologic  logs  for 

off-base  veils  which  lie  within  the  study  area.  These  logs  are  a 
subset  of  those  obtained  from  John  Tomko  of  the  CWQCB,CVR  21  May 
1984. 


FIRST  AUTHOR:  California  Department  of  Water  Resources 

PUBLICATION  YEAR:  August,  1978 

TITLE:  Evaluation  of  Ground-water  Resources 

PUBLICATION:  Bulletin  118-6 

PAGES:  135 

COMMENTS:  Report  describes  the  hydrogeology  of  the  Sacramento  Valley. 

Provides  general  hydrogeologic  information  for  the  study  area. 


FIRST  AUTHOR:  California  Department  of  Water  Resources,  Central  Region 
TITLE:  Southwest  Area  Well  Survey  File 
PAGES:  100 

SOURCE:  Grant  Ardell,  CDWR,  Central  Region,  23  May  1984 

COMMENTS:  This  file  contains  location  maps  and  descriptions  of  wells 

located  in  the  southwest  area  survey.  Some  very  good  inventory 
data  in  this  file. 


FIRST  AUTHOR:  California  Department  of  Water  Resources 

TITLE:  Water  Well  Drillers'  Reports  for  Off-Base  Wells 

PAGES:  1500 

SOURCE:  John  Tomko,  CRWQB.CVR  21  May  1984 

COMMENTS:  Water  well  drillers'  reports  for  wells  within  and  just  outside 
the  area  of  interest.  According  to  John  Tomko  of  CRWQB,  CVR 
these  logs  were  compiled  February,  1984.  Because  of  the  lack  of 
significant  economic  activity  in  the  area,  additional  wells  in¬ 
stalled  since  then  should  be  very  few.  File  considered  as  back¬ 
up  to  California  Department  of  Water  Resources  Files. 

FIRST  AUTHOR:  California  Division  of  Mines  of  Geology 

PUBLICATION  YEAR:  1984 

TITLE:  California  Geology 

PUBLICATION:  California  Division  of  Mines  and  Geology 

PAGES:  209 

SOURCE:  Radian  Library 

COMMENTS:  This  article  provides  an  overview  of  the  dual-  tube  air  rotary 
drilling  method. 
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FIRST  AUTHOR:  California  Division  of  Mines  and  Geology 

PUBLICATION  YEAR:  1966 

TITLE:  Mineral  Resources  of  California 

PUBLICATION:  California  Division  of  Mines  and  Geology  Bulletin  191 
PAGES:  450  p. 

SOURCE:  Radian  Library 

COMMENTS:  Contains  a  general  description  of  the  geology  of  the  Great 
Valley  geomorphic  province  boundaries. 


FIRST  AUTHOR:  California  Regional  Water  Quality  Control  Board 
OTHER  AUTHORS:  Central  Valley  Region 

TITLE:  File  Containing  Water  Quality  Summaries  for  Off-Base  Wells  and  Pre¬ 
liminary  Summary  of  Analytical  Findings  for  the  Off-Base  Sampling 
Program. 

PAGES:  20  p. 

SOURCE:  John  Tomko;  CRWQB,  CVR 


FIRST  AUTHOR:  California  Regional  Water  Quality  Control  Board 
OTHER  AUTHORS:  Central  Valley  Region 

TITLE:  File  of  Letters  to  Off-Base  Well  Owners  Describing  Water  Quality 
PAGES:  110 

SOURCE:  John  Tomko;  CRWQB,  CVR,  21  May  1984 

COMMENTS:  File  contains  letters  to  well  owners  listing  analytical  results 
and  explaining  meaning.  Also  includes  recent  (1984)  analytical 
results . 


FIRST  AUTHOR:  California  Regional  Water  Quality  Control  Board 
OTHER  AUTHORS:  Central  Valley  Region 

TITLE:  File  on  General  Information  for  the  Quarterly  Sampling  Effort  (Off- 
Base)  and  1 8 1  thru  2nd  Quarter  Results  for  NW  (J-M),  Central,  and 
SW  Sectors 

SOURCE:  John  Tomko,  CRWQB,  CVR,  21  May  1984 

COMMENTS:  Analytical  results  and  general  information  on  quarterly  sampling 
NW  sector,  1st  quarter  results  (Oct-Dec  1983);  central  sector; 
2nd  quarter  results  (Jan-March  1984) 


FIRST  AUTHOR:  California  Regional  Water  Quality  Control  Board 
OTHER  AUTHORS:  Central  Valley  Region 
PUBLICATION  YEAR:  1984 

TITLE:  McClellan  AFB  Off-Base  Water  Quality  File  Set  1/3  -  3/3 
PAGES:  875  p. 

SOURCE:  John  Tomko,  CRWQB,  CRV;  21  May  1984 

COMMENTS:  This  file  set  contains  analytical  data  for  off-base  sampling 
and  analysis  program  through  April,  1984 


FIRST  AUTHOR:  CH2M  Hill 
PUBLICATION  YEAR:  1981  MONTH:  July 

TITLE:  Installation  Restoration  Program  Records  Search  for  McClellan  Air 
Force  Base,  California 

PUBLICATION:  Report  to  Air  Force  Engineering  and  Services  Center 
VOLUME,  NUMBER:  V.  1  No.  1 
PAGES:  300 

SOURCE:  Obtained  from  the  Air  Force  for  the  project  proposal  effort. 
COMMENTS:  This  report  presents  the  results  of  the  Phase  I  Investigation  for 
McClellan  AFB.  Former  waste  disposal  sites  are  described  and 
characterized  (ranked)  in  this  report.  The  environmental  setting 
of  the  Base  is  also  discussed. 


FIRST  AUTHOR:  CH2M  Hill 

PUBLICATION  YEAR:  1984b  MONTH:  March 

TITLE:  Installation  Restoration  Program  Phase  III/IV  Area  D  Site 

Characterization  Study;  Technical  memorandum  No.  2  for  McClellan 
Air  Force  Base,  CA 

PUBLICATION:  Report  to  Air  Force  Engineering  and  Services  Center  Director- 
age  of  Environmental  Planning 
VOLUME,  NUMBER:  V.  2  No.  1 
PAGES :  500 

SOURCE:  Received  from  Lt.  Col.  Myers,  May  21,  1984  during  Radian-USAF 
meeting 

COMMENT:  This  report  describes  the  results  of  an  extensive  waste/soil 

boring  and  sampling  program  for  the  characterization  of  Area  D. 


FIRST  AUTHOR:  CH2M  Hill 

PUBLICATION  YEAR:  1984c  MONTH:  May  DATE:  9 

TITLE:  Installation  Restoration  Program,  Phase  III/IV  Site  Characterization 
Study,  Technical  Memorandum  No.  3,  On-Base  Drilling  Program  and 
Hydrogeological  Evaluation  of  Area  "D" 

PUBLICATION:  Report  to  Air  Force  Engineering  and  Services  Center 
PAGES :  500 

SOURCE:  USAF ,  Lt .  Col.  Myers,  May  21,  1984 

COMMENTS:  This  report  includes  discussion  on  the  results  and  findings  for 

or  installation,  testing  and  sampling  of  post  Phase  II  monitoring 
wells  in  Area  ''D'\ 


FIRST  AUTHOR:  CH2M  Hill 
PUBLICATION  YEAR:  1984d  MONTH:  May 

TITLE:  Draft  Source  Control  Feasibility  for  Area  D,  McClellan  Air  Force 
Base,  Sacramento,  California 

PUBLICATION:  Report  to  Air  Force  Engineering  and  Services  Center 
VOLUME,  NUMBER:  V.l  No.  1 
PAGES:  300 

SOURCE:  USAF,  Lt.  Col.  Myers,  May  21,  1984 

COMMENTS:  This  report  presents  the  results  of  the  Evaluation  of  Numerous 
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duction  Information  for  City  of  Sacramento  District  Production 
Wells  in  Close  Proximity  to  the  McClellan  AFB  Study  Area 
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including  monitor  well  installation  and  sampling 


FIRST  AUTHOR:  EPA,  Environmental  Monitoring  Support  Laboratory 
PUBLICATION  YEAR:  1979 

TITLE:  Handbook  for  Analytical  Quality  Control  in  Water  and  Wastewater 
Laboratories 

PUBLICATION:  EPA-600/4-79-019,  EMSL,  Cincinnati,  OH 
SOURCE:  Radian  Library 

COMMENTS:  Contains  detailed  guidance  on  sampling  for  trace-level  organics, 
field  quality  assurance,  chain-of-custody  and  record-keeping. 


FIRST  AUTHOR:  Fenn,  D. 

OTHER  AUTHORS:  E.  Cocozza,  J.  Isbister,  0.  Braids,  B.  Yare  and  P.  Roux 
PUBLICATION  YEAR:  1977 

TITLE:  Procedures  Manual  for  Ground  Water  Monitoring  at  Solid  Waste 
Disposal  Facilities 

PUBLICATION:  U.  S.  EPA,  Office  of  Solid  Waste,  Manual  SW-616,  also  cited 
elsewhere  as  EPA/530/SW611 

PAGES:  269 

SOURCE:  Radian  Library 

COMMENTS:  General,  step-by-step  guide  for  designing  and  implementing 
ground-water  monitoring  programs. 


FIRST  AUTHOR:  Freeze,  R.A.  and 
OTHER  AUTHORS:  J.  A.  Cherry 
PUBLICATION  YEAR:  1979 
TITLE:  Groundwater 

PUBLICATION:  Prentice-Hall,  Inc.,  Englewood  Cliffs,  NJ 

PAGES :  604 

SOURCE:  Radian  Library 

COMMENTS:  General  text  on  ground-water  flow  and  chemistry.  Referenced 
alpha  diagram  of  carbonate  anion  stabilities  -  page  99. 


FIRST  AUTHOR:  Humenick,  M.  J. 

OTHER  AUTHORS:  L.  J.  Turk  and  M.  P.  Colchin 
PUBLICATION  YEAR:  1978 

TITLE:  Sampling  of  Ground-water,  Baseline  and  Monitoring  Data  for  In-Situ 
Processes 

PUBLICATION:  Technical  Report  (CRWR-157/EHE  78-01),  Center  for  Research  in 
Water  Resources,  The  University  of  Texas  at  Austin,  Austin, 
Texas 

PAGES:  128 

SOURCE:  Radian  Library 

COMMENTS:  Describes  and  validates  methods  of  calibrating  monitor  wells  by 

measuring  field  parameters  in  pump  discharge  to  determine  optimum 
time  to  pump  before  sampling. 

FIRST  AUTHOR:  Ierarti,  M. 

PUBLICATION  YEAR:  1984  MONTH:  May  DATE:  25 
TITLE:  Current  Status  of  On-Base  Production  Wells 
PAGES:  1  p. 

SOURCE:  Received  from  Capt.  Mario  Ierarti,  25  May  1984  during  base  visit. 
COMMENTS:  Information  pertaining  to  the  current  operation  status  (active, 
inactive,  etc.)  of  the  McClellan  AFB  production  wells. 


FIRST  AUTHOR:  International  Ground  Water  Modeling  Center  (IGWMC) 
PUBLICATION:  1981 

TITLE:  Ground-water  Models  which  are  Documented  and  Available 
PUBLICATION:  Holcombe  Research  Institute,  Indianapolis,  Indiana 
PAGES:  75 

COMMENTS:  Describes  general  features  of  numerous  ground-water  modeling 
codes . 


FIRST  AUTHOR:  Kincaid,  C.  T.  and  J.  R.  Morrey  and  J.  E.  Rogers 
PUBLICATION  YEAR:  1984 

TITLE:  Geohydrochemical  Models  for  Solute  Migration  Volume  1:  Process 
Description  and  Computer  Code  Selection 
PUBLICATION:  Electric  Power  Research  Institute,  Palo  Alto,  California 
PAGES:  200 

COMMENTS:  Describes  numerous  ground-water  and  geochemical  modeling  codes. 


FIRST  AUTHOR:  Konikow  L.  F.  and  J.  D.  Bredehoeft 
PUBLICATION  YEAR:  1984 

TITLE:  Computer  Model  of  Two-Dimensional  Solute  Transport  and  Dispersion 
Ground  Water 

PUBLICATION:  USGS  Water  Resource  Investigations,  Chapter  C2,  Book  7 
PAGES:  90 

SOURCE:  Radian  Library 

COMMENTS:  Describes  the  USGS-MOC  ground-water  modeling  code  and  its 
application. 


FIRST  AUTHOR:  Landis,  T. 

PUBLICATION  YEAR:  1983  MONTH:  July  DATE:  27 

TITLE:  Internal  CDHS  Memorandum  describing  comments  to  the  McClellan 
Phase  II  Report 
PAGES :  16  p . 

SOURCE:  Obtained  from  the  USAF  for  the  project  proposal  effort. 


FIRST  AUTHOR:  Lischeske,  C.  and 
OTHER  AUTHORS:  D.  Spath 

PUBLICATION  YEAR:  1983  MONTH:  September  DATE:  7 

TITLE:  McClellan  AFB  Groundwater  Contamination  Action  Levels  and  MCL's 
PUBLICATION:  List  developed  by  DCOHS,  Sanitary  Engineering  Branch 
SOURCE:  USAF,  Lt.  Col.  Milo  G.  Myers,  21  May  1984 

COMMENTS:  This  list  identifies  action  or  maximum  contaminant  levels  for 
various  ground-water  contaminants.  Criteria  for  the  various 
standards  are  provided. 
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FIRST  AUTHOR:  Lischeske,  Jr.,  C.  R. 

PUBLICATION  YEAR:  1984  MONTH:  May  DATE:  21 

TITLE:  List  of  Wells  Reported  But  Not  Sampled  by  the  California  Department 
of  Health  Services,  Sanitary  Engineering  Branch 
PUBLICATION:  Technical  Memorandum  (unpublished) 

PAGES:  1  p. 

SOURCE:  Carl  Lischeske  Jr.  of  California  Department  of  Health  Services 


FIRST  AUTHOR:  Luhdorff  and  Scalmanini,  Consulting  Engineers 
PUBLICATION  YEAR:  1983  MONTH:  December 

TITLE:  Base  Well  Sealing  Report,  McClellan  Air  Force  Base,  California 
PUBLICATION:  Preliminary  Report  to  U.  S.  Air  Force,  McClellan  Air  Force  Base 
VOLUME,  NUMBER:  Vl  No.  1 
PAGES:  250 

SOURCE:  Obtained  from  USAF  for  the  project  proposal  effort 

COMMENTS:  Report  provides  recommendations  for  grouting  base  production  veils 
to  slov/eliminate  vertical  movement  of  contaminants. 


FIRST  AUTHOR:  Miller,  C.  T.  and 
OTHER  AUTHORS:  W.  J.  Weber,  Jr. 

PUBLICATION  YEAR:  1984 

TITLE:  Modeling  Organic  Contaminant  Partitioning  in  Ground-Water  Systems 
PUBLICATION:  Ground  Water 
'’OLUME ,  NUMBER:  V.  22,  No.  5 
AGES:  584-592 
SOURCE:  Radian  Library 

COMMENTS:  Article  describes  mathematical  models  used  to  predict  solute 
matrix  interactions. 


FIRST  AUTHOR:  Morrison,  R.  D. 

PUBLICATION  YEAR :  1 983 

TITLE:  Ground  Water  Monitoring  Technology 
PUBLICATION:  Timco  Mfg.,  Inc.,  Prairie  du  Sac,  Wl 
SOURCE:  Radian  Library 

COMMENTS:  Good,  detailed  discussions  of  procedures,  equipment  and 
applications . 


FIRST  AUTHOR:  Myers,  M.  G.,  Lt.  Col.;  Bioenvironmental  Engineering 
Services,  McClellan  AFB,  CA 
PUBLICATION  YEAR:  1984 

TITLE:  Personal  Communication  with  E.  W.  Pearce,  Radian  Corporation 
PUBLICATION:  30  May  1984 

COMMENTS:  Response  to  letter  of  engineering,  provided  annual  cost  of  USAF 
technician  for  sampling  effort;  requesting  that  labor  be  mini¬ 
mized  in  sample  program  design. 


FIRST  AUTHOR:  Nacht,  S.  J. 

PUBLICATION  YEAR:  1983 

TITLE:  Monitoring  Sampling  Protocol  Considerations 
PUBLICATION:  Ground  Water  Monitoring  Review 
VOLUME,  NUMBER:  V.  3,  No.  3 
PAGES:  23-29 

SOURCE:  Radian  Library  Journal 
COMMENTS:  Review  article 


FIRST  AUTHOR:  Nordhav,  Y. 

PUBLICATION  YEAR:  1983  MONTH:  August  DATE:  5 

TITLE:  Letter  by  Engineering-Science  to  Col.  Milo  G.  Myers  describing 

additional  information  for  the  Phase  II  work  performed  for  McClellan 
AFB 

PAGES :  2  p . 

SOURCE:  Obtained  from  USAF  for  the  project  proposal  effort 


FIRST  AUTHOR:  Norris,  R.  M. 

OTHER  AUTHORS:  R.  W.  Webb 
PUBLICATION  YEAR:  1976 
TITLE:  Geology  of  California 
PAGES:  363  p. 

SOURCE:  Radian  Reference  Library 

COMMENTS:  This  text  book  contains  physiographic,  geographic,  morphologic 
and  geologic  descriptions  of  the  Central  Valley  of  California. 
The  description  of  the  Central  Valley  in  this  book  is  general  in 
nature  and  provides  good  background  information. 

FIRST  AUTHOR:  Northridge  Water  District 
PUBLICATION  YEAR:  1984 

TITLE:  Locations,  Specifications,  Geologic  Logs,  Water  Quality  and  Pro¬ 
duction  Information  for  Northridge  Water  District  Production  Wells 
in  Close  Proximity  to  the  McClellan  AFB  Study  Area 
PAGE  ' :  15  p. 

SOURCE:  Warren  Jung,  Northridge  Water  District,  13  June  1984 


FIRST  AUTHOR:  Osiensky,  J.  L.  and  G.  V.  Winter,  R.  E.  Williams 
PUBLICATION  YEAR:  1984 

TITLE:  Monitoring  and  Mathematical  Modeling  of  Contaminated  Ground-Water 
Plumes  in  Fluvial  Environments 
PAGES:  299-306 
SOURCE:  Radian  Library 

COMMENTS:  Article  describes  transport  processes  in  fluvial  deposits. 

Treats  practicality  of  modeling  contaminant  movement  in  variable 
fluvial  systems. 


FIRST  AUTHOR:  Parsons,  F. 

OTHER  AUTHORS:  P.  R.  Wood  and  J.  DeMarco 
PUBLICATION  YEAR:  1984  MONTH:  February 

TITLE:  Transformations  of  Tetrachloroethene  and  Trich loroethene  in  Micro¬ 
cosms  and  Groundwater 

PUBLICATION:  American  Water  Well  Association  Journal 
PAGES:  56-59 

SOURCE:  Capt.  Mario  Ierarti,  USAF  McCellan  AFB 

COMMENTS:  Describes  study  in  which  tetrachloroethane  was  found  to  BE  bio¬ 
transformed  to  trich loroethene  (secondary)  and  ch loroethene, 
cis  and  trans  -  1,  2  dichloroethene  and  dichloromethane  (tertiary) 
in  saturated  porous  media. 

FIRST  AUTHOR:  Prickett,  T.  A.,  T.  G.  Naymik  and  C.  G.  Lonnquist 
PUBLICATION  YEAR:  1981 

TITLE:  A  "Random-Walk"  Solute  Transport  Model  for  Selected  Ground-water 
Quality  Evaluations. 

PUBLICATION:  Illinois  State  Water  Survey,  Bulletin  65 
PAGES:  103 

SOURCE:  Radian  Library 

COMMENTS:  Describes  the  TRANS  ground-water  modeling  code  and  its 
application. 


FIRST  AUTHOR:  Quine,  R.  L.  CH2M  Hill 
PUBLICATION  YEAR:  1984e 

TITLE:  Supplement  to  Draft  Technical  Memorandum  No.  2,  Site 
Characterization  Study,  Phase  III/IV  Area  D 
PAGES :  40 

SOURCE:  USAF  Lt.  Col.  Milo  G.  Myers,  21  May  1984 

COMMENTS:  Chemical  results  and  boring  logs  for  off-base  exploration  borings 
performed  29  March  1984  through  4  April  1984 


FIRST  AUTHOR:  Rio  Linda  Water  District 
PUBLICATION  YEAR:  1984 

TITLE:  Locations,  Specifications,  Geologic  Logs,  Water  Quality  and 

Production  Information  for  Rio  Linda  Water  District  Production 
Wells  in  Close  Proximity  to  the  McClellan  AFB  Study  Area 
PAGES :  20  p . 

SOURCE:  Mason  Adams,  Rio  Linda  Water  District,  13  June  1984 


FIRST  AUTHOR:  Sacramento  County  Health  Department 
PUBLICATION  YEAR: 

TITLE:  McClellan  AFB  Water  Sample  Data  File,  A-Z  16th-26th;  1/2-2/2 
PAGES:  1000  p 

SOURCE:  Ken  Knight,  Sacramento  County  Health  Department,  21  May  1984 


FIRST  AUTHOR:  Scalf,  M.  R. 

OTHER  AUTHORS:  J.  F.  McNabb,  W.  J.  Dunlap,  R.  L.  Cosby  and  J.  S.  Fryberger 
PUBLICATION  YEAR:  1981 

TITLE:  Manual  of  Ground-Water  Quality  Sampling  Procedures 
PUBLICATION:  National  Water  Well  Association,  Worthington  OH 
PAGES:  89 

SOURCE:  Radian  Library 

COMMENTS:  General  manual  for  well  drilling,  sample  collection.  Includes 
good  elementary  background. 


FIRST  AUTHOR:  Seray,  D.  H. 

PUBLICATION  YEAR:  1983  MONTH:  August  DATE:  22 

TITLE:  Letter  and  memorandum  of  understanding  between  USEPA  and  USAF  for 
assistance  in  the  McClellan  investigation 
PUBLICATION:  Letter  to  Brig.  Gen.  Trevor  A.  Hammond 
PAGES:  9  p. 

SOURCE:  Obtained  from  USAF  for  the  project  proposal  effort 


FIRST  AUTHOR:  Shauer,  W.  T. 

PUBLICATION  YEAR:  1983  MONTH:  July  DATE:  28 

TITLE:  Letter  to  Brig.  General  Trevor  A.  Hammond  from  W.  T.  Shauer 

describing  the  County  of  Sacramento  comments/responses  to  the 
McClellan  AFB  Phase  II  Study 
PAGES:  2  p. 

SOURCE:  Obtained  from  USAF  for  the  project  proposal  effort 


FIRST  AUTHOR:  Stahler,  J.  L. 

PUBLICATION  YEAR:  1983  MONTH:  July  DATE:  28 

TITLE:  Letter  to  Brig.  Gen.  Trevor  A.  Hammond  from  CDHS  describing  comments 
to  the  Phase  II  Report  for  McClellan  AFB 
PAGES :  2  p . 

SOURCE:  Obtained  from  USAF  for  the  project  proposal  effort 


FIRST  AUTHOR:  Smith,  C. 

PUBLICATION  YEAR:  1984 

TITLE:  Correspondence  with  Chuck  Smith  of  CalTrans  Marysville  District 
PAGES:  1  p. 

SOURCE:  CalTrans 

COMMENTS:  Letter  describing  the  locations  of  CalTrans  irrigation 
wells  in  the  area  of  McClellan  AFB 


FIRST  AUTHOR:  Sutay,  R.  Lt .  Col;  Bioenvironmenta 1  Engineering  Services, 
McClellan  AFB 

TITLE:  Personal  communications  with  E.  W.  Pearce,  Radian  Corporation 
COMMENTS:  Many  personal  communications  regarding  various  project  elements. 


FIRST  AUTHOR:  Thomas  Bros.  Maps 
PUBLICATION  YEAR: 1983 

TITLE:  Street  Atlas  and  Directory  for  Sacramento  County 
PUBLICATION:  Thomas  Bros.  Maps 
PAGES:  228  p. 

SOURCE:  Radian  Library 

COMMENTS:  Contains  detailed  street  maps  for  Sacramento  County  and  the  study 
area. 


FIRST  AUTHOR:  Trescott  P. 

PUBLICATION  YEAR:  1975 

TITLE:  Documentation  of  Finite  Difference  Model  for  Simulation  of  Three 
Dimensional  Flow 

PUBLICATION:  United  States  Geological  Survey  Open  File  Report  75-438. 
PAGES:  32 

SOURCE:  United  States  Geological  Survey 


FIRST  AUTHOR:  USAF 

TITLE:  File  of  Summarized  Analytical  Results  for  Off-Base  Wells 
PAGES:  50  p. 

SOURCE:  USAF,  Lt .  Col.  Milo  G.  Myers,  May  21,  1984 

COMMENTS:  Water-quality  for  off-base  wells  for  sampling  events  prior 
to  August,  1983. 


FIRST  AUTHOR:  USAF 

TITLE:  Map  of  Past  Waste  Disposal/Storage  Areas  and  Base  Production  and 
Monitoring  Wells  for  McClellan  AFB 

PAGES:  1  plate 

SOURCE:  USAF,  LT.  Col.  Myers,  May  21,  1984 

COMMENTS:  This  map  illustrates  the  locations  of  past  waste  disposal/ 

storage  sites  in  addition  to  monitoring  and  production  wells 
at  McClellan  AFB.  These  data  are  plotted  on  a  1:500  basic 
layout  map  of  the  installation. 


FIRST  AUTHOR:  USAF 

PUBLICATION  YEAR:  1984 

TITLE:  Miscellaneous  Off-Base  Sampling  Data  Including  Chain-of-Custody 
Forms,  Analytical  Results  for  Samples  Collected  from  the  Base 
Industrial  and  Domestic  Waste  Water  Treatment  Plants  and  Field 
Sampling  Data 

PAGES:  75  p. 

SOURCE:  Capt.  Mario  Ierarti 

COMMENTS:  This  file  contains  chain-of-custody  forms  and  field  sampling  data 
from  the  off-base  sampling  program  as  received  by  the  USAF  from 
the  CRWQB.CRV.  Analytical  results  for  samples  collected  from  the 
base  industrial  and  domestic  wastewater  treatment  plants  have 
been  included. 
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FIRST  AUTHOR:  USAF,  McClellan  AFB 

PUBLICATION  YEAR:  1984  MONTH:  May 

TITLE:  USAF  Off-Base  Well  Status  Map  for  McClellan  AFB 

PAGES:  1  plate 

SOURCE:  USAF,  Lt .  Col.  Myers,  May  21,  1984 

COMMENTS:  This  map  shows  general  location  of  off-base  wells  sampled  under 
the  Air  Force  quarterly  well  sampling  program.  Symbols  are  pro¬ 
vided  on  the  map  to  differentiate  between  wells  which  were  last 
found  to  be  contaminated  and  those  which  were  found  to  be  clean 
(thru  the  last  sampling). 

Note:  A  change  in  well  status  occur  when  analytical  changes  are 
noted  for  at  least  two  consecutive  sampling  events. 
Several  wells  have  changed  status  (to  contaminated)  but 
have  not  been  indicated  as  so  on  the  map.  See  analytical 
records . 


FIRST  AUTHOR:  USAF 
PUBLICATION  YEAR:  1984 
TITLE:  Off-Base  Well  Information  File 
PAGES :  200  p . 

SOURCE:  USAF  Lt.  Col.  Myers,  21  May  1984 

COMMENTS:  File  contains  drilling  and  general  logs,  locations  (maps)  and 
address  of  numerous  off-base  wells. 


FIRST  AUTHOR:  USAF 

PUBLICATION  YEAR:  1984  MONTH:  April 

TITLE:  Off-Base  Water  Quality  Data  December  thru  April  1984 

PAGES:  300  p. 

SOURCE:  Capt.  Mario  Ierarti,  USAF,  25  May  1984 

COMMENTS:  This  file  contains  water  quality  analysis  for  off-base  wells 
sampled  during  the  period  from  December  1983  through  April 
1984,  This  file  set  includes  both  quarterly  and  non-quarterly 
sampling  records  (non-quarterly  analysis  performed  on  an  as- 
required  basis). 


FIRST  AUTHOR:  USAF 

PUBLICATION  YEAR:  1983  MONTH:  December 

TITLE:  Off-Base  Water  Quality  Data  October  thru  December  1983 
PAGES:  150  p. 

SOURCE:  Capt.  Mario  Ierarti,  USAF,  25  May  1984 

COMMENTS:  This  file  contains  analysis  for  the  McClellan  AFB  off-base 

well  sampling  program  for  the  October  -  December  1983  sampling 
episode . 


FIRST  AUTHOR:  USAF 
PUBLICATION  YEAR:  1984 

TITLE:  Summary  of  Post-Phase  Two  Water  Quality  Determinations  for 
Monitor  Well  38d,  McClellan  AFB  and  Herbicide,  Pesticide 
Analyses  for  Selected  Base  Production  Wells 
PAGES :  45  p . 

SOURCE:  Lt .  Col.  Milo  G.  Myers,  12  June  1984 

COMMENTS:  This  file  contains  summarized  post-Phase  2  water-quality 
determinations  for  well  38D. 


FIRST  AUTHOR:  USAF 

PUBLICATION  YEAR:  1984 

TITLE:  Quarterly  Summaries  of  Weekly  VOA  Analysis  for  McClellan  AFB 

Production  Wells;  Third  Quarter,  1983  thru  First  Quarter,  1984 

PAGES :  40  p . 

SOURCE:  Lt.  Col  Milo  G.  Myers,  12  June  1984 

COMMENTS:  This  file  set  contains  summaries  of  analytical  findings  for 
the  base  production  well  VOA  analysis  from  3rd  quarter  1983 
through  1st  quarter  1984.  Information  from  this  file  was 
distributed  in  the  site-specific  data  base. 

FIRST  AUTHOR:  USAF 

PUBLICATION  YEAR:  1983  MONTH:  October  DATE:  20 

TITLE:  Recent  History  of  McClellan  AFB  Landfill/Sludge  Disposal 
Methods  and  Groundwater  Contamination  Investigations 

PUBLICATION:  USAF  Internal  Document 

PAGES:  14  p. 

SOURCE:  Received  from  Capt.  Mario  Ierarti,  25  May  1984  during  base  visit. 

COMMENTS:  This  USAF  internal  document  lists  milestone  accomplishemnts  for 
the  McClellan  AFB  ground  water  investigations  from  28  January 
1976  through  20  October  1983.  This  document  is  due  to  be  up¬ 
dated  in  the  near  future. 


FIRST  AUTHOR:  USAF 

PUBLICATION  YEAR:  1983  MONTH:  September 

TITLE:  Off-Base  Water  Quality  Data  August  thru  September  1983 
PAGES :  200  p . 

SOURCE:  Capt.  Mario  Ierarti,  USAF,  25  May  1984 

COMMENTS:  This  file  set  contains  analysis  for  the  McClellan  AFB  off- 
base  well  sampling  program  for  the  August-September  1983 
sampling  episode. 


FIRST  AUTHOR:  United  States  Department  of  the  Interior 
OTHER  AUTHORS:  Geological  Survey 
PUBLICATION  YEAR:  1980 

TITLE:  Rio  Linda  Quadrangle,  California  7.5  Minute  Series  (Topographic) 
Map 

PAGES:  1  plate 
SOURCE:  USGS 


FIRST  AUTHOR:  United  States  Department  of  the  Interior 
OTHER  AUTHORS:  Geological  Survey 
PUBLICATION  YEAR:  1980 

TITLE:  Rio  Linda  Quadrangle,  California  7.5  Minute  Series  (Topographic)  Map 
PAGES:  1  plate 
SOURCE:  USGS 


FIRST  AUTHOR:  United  States  Department  of  the  Interior 
OTHER  AUTHORS:  Geological  Survey 
PUBLICATION  YEAR:  1980 

TITLE:  Sacramento  East  Quadrangle,  California,  7.5  Minute  Series 
(Topographic)  Map 
PAGES:  1  plate 
SOURCE:  USGS 


FIRST  AUTHOR:  United  States  Soil  Conservation  Service 

PUBLICATION  YEAR:  1954  MONTH:  August 

TITLE:  Soil  Survey  of  the  Sacramento  Area,  California 

PUBLICATION:  United  States  Soil  Conservation  Service,  Series  1941,  NG.  11 
PAGES:  105  p. 

SOURCE:  United  States  Soil  Conservation  Service 
COMMENTS:  Describes  soils  in  the  Sacramento  area. 


FIRST  AUTHOR:  Weir,  W.  W. 

PUBLICATION  YEAR:  1950  MONTH:  ApPril 
TITLE:  Soils  of  Sacramento  County  California 
PUBLICATION:  University  of  California,  Division  of  Soils 
PAGES:  119  p. 

COMMENTS:  Earlier  report  on  soils  in  Sacramento  County,  California 


FIRST  AUTHOR:  Wilson,  J.  T.  and  R.  L.  Cosby  and  G.  B.  Smith 
PUBLICATION  YEAR:  1984 

TITLE:  Potential  for  Biodegradation  of  Organo-Chlorine  Compounds 
in  Ground  Water 

PUBLICATION:  EPA-600/D-84-138 
PAGES:  17  p. 

SOURCE:  NT IS 

COMMENTS:  Describes  the  results  of  experiments  for  the  characterization 
of  the  biodegradation  of  organo-chlorine  compounds  in  ground 
water . 
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METHODOLOGY  FOR  THE  REDUCTION  OF  INFORMATION  FROM  THE 
SITE-SPECIFIC  FILE  SETS  TO  THE  COMPUTER  DATABASE 


Following  the  collection  and  assimilation  of  site-specific  informa¬ 
tion  into  the  on-  and  off-base  file  sets,  data  reduction  efforts  were  init¬ 
iated.  Data  reduction  for  the  site-specific  database  consisted  of  reviewing 
and  reducing  information  collected  for  approximately  1300  wells  and  borings 
in  the  study  area. 

Prior  to  the  data  reduction  effort,  a  list  of  well/boring  parameters 
of  significance  to  the  study  was  developed.  A  site-specific  information 
summary  form  was  designed  from  this  list.  The  summary  form  was  used  for 
compiling  the  data  from  the  file  sets  into  a  standard  format  for  assimilation 
into  the  site-specific  computer  database.  An  example  of  this  form  is  in¬ 
cluded  in  Figure  2.B-1.  A  listing  of  the  codes  used  for  completing  the  forms 
is  included  as  Table  2.B-1. 

The  procedure  used  for  the  review  of  the  site-specific  data  and  for 
the  completion  of  the  site-specific  information  forms  is  listed  below.  In 
many  instances,  professional  judgement  was  used  for  the  data  reduction  ef¬ 
fort.  The  procedure  listed  below  should  be  considered  as  the  general  proce¬ 
dure  used  for  data  reduction. 

1 )  IDENTIFICATION 

For  off-base  areas,  the  address  for  each  well  location  was 
written  in  the  upper  portion  of  the  form  to  facilitate  rapid  identification 
and  filing.  Site-specific  information  forms  and  supporting  data  for  each  of 
the  off-base  wells  have  been  assembled  in  the  off-base  file  set  by  street  and 
by  address  in  ascending  order. 

On-base  wells/borings  have  no  addresses.  These  wells  have  been 
assigned  an  identification  number  by  previous  investigators,  the  Base  or 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II  (STAGE  2-1) 
McClellan  afb,  California 


GRID  CELL: 


COORDINATES: 


VARIABLES : 


SITE  SPECIFIC  INFORMATION  SUMMARY 


— ,  —  (X  =  01  -  19,  Y  =  01  -  25) 
X  Y 


(Feet  East  of  Grid  Origin) 
(Feet  North  of  Grid  Origin) 

(Source  of  Information) 


Zj  =  _  (Current  Use) 

Zg  =  _  (Contamination  Status) 

Z^  =  _  (Depth  to  Water) 

Z^  =  _  (Elevation  of  Water) 

Z^  ■  _  (Top  of  Screened  Interval  -  Elevation) 

Z 7  =  _  (Bottom  of  Screened  Interval  -  Elevation) 

Zg  =  _  (Number  of  Screened  Zones) 

Zg  =  _  (Highest  TCE  Concentration  [ ppb ] ) 

Zj  *  _  (Most  Recent  TCE  Concentration  [ppb]) 

Zjj  =  _  (Land  Surface  Elevation) 

Zjj  =*  _  (Highest  1,1  DCE  Concentration  [ppb]) 

Z^g  =  _  (Most  Recent  1,1  DCE  Concentration  [ppb]) 

Zj^  =  _  (Highest  1,2  DCA  Concentration  [ppb]) 

Z^  =  _  (Most  Recent  1,2  DCA  Concentration  [ppb]) 

INFORMATION:  (Summarize  All  Pertinent  Information  for  This  Location) 


Source(s) : 


(Name,  Date,  or  "Well  Inventory") 


Figure  2.B-1.  Site-Specific  Information  Form 


TABLE 

2.B-1.  NUMERICAL  CODES  USED 
INFORMATION  SUMMARY 

FOR  COMPLETING  SITE-SPECIFIC 

FORMS 

Variable 

Descr  ipt  ion 

Numerical  Code* 

Z1 

Source  of  Information 

If:  Well  =  1 

Boring  =  2 

Other  =  3 

z2 

Current  Use 

If:  Domestic  Supply  =  1 

Municipal  Supply  =  2 
Industrial  Supply  =  3 
Irrigation  =  4 

Monitor  Well  =  5 

Piezometer  =  6 

Inactive  =  7 

Unknown  =  9999 

Z3 

Contamination  Status 

If:  Known  to  be  impacted  =  1 

Known  not  to  be  impacted  =  2 
Unknown  =  9999 

Z4 

Depth  to  Water 

Static  Water  Level  in  Feet  (below 
land  surface  or  measuring  point), 
if  Unknown  =  9999 

Z5 

Elevation  of  Water 

Elevation  of  Static  Water  Level  in 
Feet,  if  Unknown  =  9999 

Z6 

Top  of  Screened 

Interval 

Elevation  of  the  Top  of  the  Inter¬ 
val  from  which  the  Well  Receives 
Ground  Water  in  Feet,  if  Unknown 
=  9999 

Z  7 

Bottom  of  Screened 

Interva 1 

Elevation  of  the  Bottom  of  the  In¬ 
terval  from  which  the  Well  Re¬ 
ceives  Ground  Water  in  Feet,  if 
Unknown  =  9999 

Z8 

Number  of  Screened 

Zones 

Number  of  Screened  or  Perforated 
Zones,  if  Unknown  =  9999 

Z9 

Highest  Trichloro¬ 
ethylene  (TCE) 
Concentrat ion 

Highest  Concentration  of  TCE  Ex¬ 
pressed  in  Parts  Per  Billion  (in¬ 
cluding  "Not  Detected"),  if  Un¬ 
known  =  9999 

(Cent inued ) 


• 

tfl 

RADIAN 

TABLE  2.B-1 . 

(Continued) 

Variable 

Descript  ion 

Numerical  Code* 

B 

Z10 

Most  Recent  TCE 
Concentration 

Most  Recent  TCE  Concentration  Ex¬ 
pressed  in  Parts  Per  Billion  (in¬ 
cluding  "Not  Detected"),  if  Un¬ 
known  3  9999 

Z11 

Land  Surface  Elevation 

Land  Surface  Elevation  in  Feet 

r.i 

Z1 2 

Highest  1 , 1-Dichloro- 
ethylene  (DCE) 
Concentrat ion 

Highest  1,1-DCE  Concentration  Ex¬ 
pressed  in  Parts  Per  Billion  (in¬ 
cluding  "Not  Detected"),  if  Un¬ 
known  =  9999 

• 

Z13 

Most  Recent  1,1-DCE 
Concentration 

Most  Recent  1,1-DCE  Concentration 

Expressed  in  Parts  Per  Billion 
(including  "Not  Detected),  if 

Unknown  =  9999 

M 

Z14 

Highest  1 ,2-Dichloro- 
ethane  (DCA) 
Concentration 

Highest  1,2-DCA  Concentration  Ex¬ 
pressed  in  Parts  Per  Billion  (in¬ 
cluding  "Not  Detected"),  if  Un¬ 
known  =  9999 

ft 

Z15 

Most  Recent  1,2-DCA 
Concentration 

Most  Recent  1,2-DCA  Concentration 

Expressed  in  Parts  Per  Billion 
(including  "Not  Detected"),  if 

Unknown  =  9999 

The  accuracy  or  precision  of  entries  to  the  site-specific  information  sum¬ 
mary  form  were  specified,  as  required.  Codes  used  to  specify  the  precision 
of  an  entry  are: 


Default  (no  qualification)  =  Confirmed.  Information  accurate, 
considered  factual. 

R  =  Reliable.  Information  reasonably  accurate  or  believed  to 
be  accurate,  but  not  confirmed. 


Q  =  Questionable.  Information  inaccurate  or  is  suspect.  In¬ 
formation  should  be  used  with  caution. 


Radian.  The  identification  number  for  each  base  well  was  recorded  on  the 
upper  portion  of  the  site-specific  information  forms. 


2 )  LOCATION 

As  discussed  in  Section  3.1,  a  cartesian  coordinate  system  was 
established  for  the  study  area  for  specifying  well/boring  locations.  The 
location  for  each  well/boring  was  referenced  by  grid  cell  and  grid  cell 
coordinates . 


Methods  used  for  locating  the  wells  and  borings  varied.  The 
accuracy  of  the  well  locations  also  varied.  Most  of  the  wells  located  by  the 
off-base  well  inventory  effort  (conducted  by  Radian)  were  located  by  measur¬ 
ing  the  distance  from  the  well  to  a  landmark,  normally  a  roadway.  In  some 
instances,  inventory  personnel  were  not  able  to  gain  access  to  a  given  well. 
In  such  cases,  the  location  of  the  well  with  respect  to  appropriate  landmarks 
was  estimated,  provided  that  the  well  could  be  seen.  If  the  well  could  not 
be  seen,  the  well  location  was  assumed  at  the  center  of  the  addressed  prop¬ 
erty,  as  defined  by  County  Assessor's  Maps.  In  both  cases,  the  estimated 
location  was  qualified  as  being  reliable  but  not  confirmed. 

Numerous  private  wells  were  located  by  a  state  well  survey 
conducted  for  the  area  southwest  of  McClellan  AFB.  Locations  developed  by 
the  survey  were  considered  as  accurate  and  requiring  no  qualification. 

Drillers'  logs  also  provided  location  data  for  several  wells. 
The  precision  with  which  drillers  specified  the  locations  of  the  wells 
varied.  Wells  whose  locations  were  imprecise  or  unclear  were  assigned  quali¬ 
fied  locations.  The  degree  of  qualification  was  commensurate  with  the  appar¬ 
ent  precision/accuracy  of  the  data  based  on  the  judgement  of  the  data  reduc¬ 
tion  personnel.  In  some  cases,  drillers'  location  data  were  so  imprecise 
that  the  well  had  to  be  assumed  to  lie  at  the  center  of  the  indicated  proper¬ 
ty.  Location  data  for  wells  located  at  the  center  of  a  property  were  quali¬ 
fied  as  reliable. 


Wells  were  also  located  by  means  of  water-quality  data  from  the 
off-base  well  sampling  program.  In  some  instances,  water-quality  data  pro¬ 
vided  evidence  that  a  well  or  wells  existed  at  an  address  where  none  were 
previously  noted.  In  this  instance,  the  location  of  the  well(s)  was  assumed 
to  be  at  the  approximate  center  of  the  indicated  property.  In  this  case,  the 
well  location  was  qualified  as  reliable. 

On  occasion,  wells  were  spaced  so  closely  together  that  coor¬ 
dinate  data  for  one  or  more  of  the  closely-spaced  wells  were  changed  slightly 
to  facilitate  plotting.  If  one  or  more  wells  were  located  within  twenty  feet 
of  one  another,  the  well  coordinates  of  the  closely  spaced  wells  were  changed 
such  that  they  differed  by  twenty  feet.  A  twenty-foot  separation  was  deter¬ 
mined  as  the  minimum  separation  distance  for  plotting  purposes. 

3)  SOURCE  OF  INFORMATION  -  Zj 

The  source  of  information  for  a  data  point  was  specified  as  a 
well  or  boring  in  Variable  Zy 

4)  CURRENT  USE  -  Z2 

The  current  use  of  a  well  is  specified  by  Variable  Z2.  Where  a 
well  was  used  for  multiple  purposes,  its  most  critical  usage  was  specified 
for  Z2.  As  an  example,  if  a  well  is  used  for  both  domestic  supply  and 
irrigation,  its  most  critical  use  with  respect  to  water  quality  is  domestic 
supply.  Thus,  domestic  supply  would  be  specified  for  Z2. 

5)  CONTAMINATION  STATUS  -  Z3 

The  contamination  status  of  a  well  is  specified  by  this  vari¬ 
able.  A  well  was  assumed  to  be  contaminated  if  any  organic  compounds  were 
found  at  any  time.  The  well  was  assumed  not  to  be  contaminated  if  organic 
analysis  for  the  well  indicated  that  no  organic  compounds  were  present. 


6)  DEPTH  TO  WATER  -  Z4 

The  depth  to  water  for  a  well  is  specified  by  this  parameter. 
Water  level  data  for  on-  and  off-base  wells  were  obtained  from  several 
sources.  Water-level  measurements  for  on-base  wells  were  obtained  by  Radian 
during  September,  1984. 

Water  level  measurements  for  off-base  wells  were  obtained  from 
water  well  drillers'  logs,  state  well  survey  data,  Radian  well  inventory 
data,  sampling  information,  etc.  Most  of  the  off-base  water  level  data  are 
non-contemporaneous.  Only  1983  or  later  data  were  entered  as  Variable  Z^. 
Off-base  water  level  data  were  considered  questionable  because  they  were 
developed  by  several  investigators  and  because  they  are  non-contemporaneous. 

7)  ELEVATIOH  OF  WATER  -  Z3 

The  elevation  of  water  in  a  well  was  determined  by  subtracting 
the  value  of  Zg  from  the  land  surface  elevation  (Variable  Z^).  The  accuracy 
or  level  of  confidence  for  this  data  is  imparted  by  the  lowest  level  of 
confidence  for  Variables  Zg  or  Zjj. 

8)  TOP  OF  SCREENED  INTERVAL  -  ELEVATION  Z& 

The  highest  elevation  from  which  a  well  can  receive  ground 
water  is  specified  by  this  parameter.  If  the  information  was  specified  by 
the  well  owner  (in  the  case  of  a  private  well),  the  data  was  considered  as 
questionable.  Top  of  screen  data  obtained  from  drillers'  records  were  also 
used.  The  top  of  the  screen  was  considered  to  be  the  elevation  of  the  bottom 
of  a  competent  strata  seal.  The  only  strata  seal  considered  competent  was 
grout  or  cement. 

Most  of  the  data  for  Zg  were  available  as  depth.  Thus,  most 
values  for  Zg  were  calculated  using  Zjj.  The  accuracy  of  the  Zg  values  is 
imparted  by  the  lowest  level  of  confidence  for  Variables  Zg  and  Z^j. 


COUPOMWOW 


9)  BOTTOM  OF  SCREENED  INTERVAL-ELEVATION  -  Z? 

The  lowest  point  of  a  well  which  receives  ground  water  is 
specified  as  Variable  Z-j.  In  almost  all  cases,  the  lowest  point  of  a  well  to 
receive  ground  water  was  considered  as  the  total  depth  of  the  well. 

Most  of  the  data  for  Z -j  were  in  depth.  Depth  specifications 
provided  by  the  well  owner  (in  the  case  of  private  wells)  were  considered  as 
questionable.  Values  of  Z-j  were  calculated  using  the  values  for  Z^. 

10)  NUMBER  OF  SCREENED  ZONES  -  Zg 

The  number  of  intervals  from  which  a  well  receives  ground  water 
is  specified  as  Zg.  Values  for  the  variable  were  determined  mostly  from 
drillers'  logs,  where  available. 

11)  HIGHEST  TRICHLOROETHYLENE  CONCENTRATION  -  Zg 

The  highest  historical  concentration  of  trichloroethylene  (TCE) 
determined  for  a  well  is  specified  by  this  variable.  Chemical  data  were 
obtained  from  previous  on-  and  off-base  investigations. 

12)  MOST  RECENT  TCE  CONCENTRATION  -  ZjQ 

The  most  recent  TCE  concentration  (up  to  the  time  of  this 
study)  is  specified  by  this  variable. 

13)  LAND  SURFACE  ELEVATION  -  Z^ 

Land  surface  elevation  for  a  well  or  boring  was  determined  from 
United  States  Geological  Survey  quadrangle  maps,  drillers'  logs,  state  well 
inventory  data,  and,  in  the  case  of  on-base  monitor  wells,  surveyors'  data. 
Data  obtained  from  topographic  maps  were  considered  as  reliable  but  not 
confirmed. 


14)  HIGHEST  1,1 -DICHLOR0 ETHYLENE  COHCEHTBATI OH  -  Zj2 

The  highest  historical  concentration  of  1,1-Dichloroethy lene  is 
specified  by  this  variable. 

15)  MOST  RECEHT  1 , 1-DICHLOROETHTLEHE  CONCEHT RATION  -  Zj3 

The  most  recent  1,1-Dichloroethylene  concentration  for  a  well 
is  specified  by  this  variable. 

16)  HIGHEST  1,2-DICHLOROETHAHE  CONCENTRATION  -  Z14 

The  highest  1 ,2-Dichloroethane  concentration  is  expressed  by 

this  variable. 

17)  MOST  RECENT  1 ,2-DICHLORjOETHANE  CONCENTRATION  -  Z15 

The  most  recent  1,2-Dichloroethane  concentration  is  expressed 
by  this  variable. 

Pertinent  specific  data  not  included  in  the  variables  were  listed  in 
the  general  information  summary  section  of  the  site-specific  information 
form.  Sources  and  dates  for  information  entered  on  the  site-specific  forms 
were  referenced  on  the  forms,  where  necessary.  All  supporting  documentation 
for  the  summary  forms  are  provided  in  the  Site-Specific  Data  File  Sets. 


APPENDIX  2-C 

General  Information  for  McClellan  AFB 
Ground-Water  Monitoring  Wells 


Pre-Phase  II  Monitor  Wells 


Monitor  Wells  1  through  4  were  installed  by  the  Base  during  June 
1980  as  a  preliminary  effort  for  evaluating  potential  impacts  to  ground-water 
quality  (Brunner  and  Zipfel,  1981).  Monitor  Wells  1,  2  and  4  are  completed 
to  a  depth  of  about  250  feet  below  land  surface  to  receive  ground  water  from 
water-bearing  strata  extending  from  the  water  table  to  total  depth.  Monitor 
Well  3  was  completed  to  a  depth  of  about  200  feet. 

Monitor  Wells  1  and  2  penetrate  several  water-bearing  strata.  Be¬ 
cause  Monitor  Wells  1  and  2  are  located  in  areas  of  significant  ground-water 
contamination,  they  were  plugged  or  filled  to  prevent  migration  of  contam¬ 
inants  within  the  wells.  Monitor  Well  l  was  filled  from  total  depth  to  land 
surface.  Monitor  Well  2  was  filled  from  total  depth  to  60  feet. 

During  drilling,  boreholes  for  Monitor  Wells  1  through  4  were  ex¬ 
tended  to  a  depth  of  about  400  feet.  Based  on  well  completion  records,  each 
well  borehole  was  backfilled  from  a  depth  of  about  400  feet  to  the  well 
depth.  A  concrete  plug  was  placed  above  the  backfilled  portion  of  the  bore¬ 
holes,  just  below  the  bottom  of  the  well  casing.  Completion  records  do  not 
specify  the  materials  used  for  backfilling  monitor  well  borings  1  through  4. 
The  backfilled  portions  of  these  wells  may  serve  as  a  pathway  for  vertical 
movement  of  contaminants. 

Monitor  Wells  5  through  9  were  installed  by  the  base  between  Sep¬ 
tember  and  November  1980.  The  wells  were  installed  under  an  expanded  ground- 
water  monitoring  and  soil  sampling  program  conducted  on  the  base  (Brunner  and 
Zipfel,  1981).  These  wells  extend  to  depths  of  between  120  and  140  feet 
below  land  surface.  Monitor  Wells  5  through  9  are  perforated  from  a  depth  of 
about  20  feet  to  total  depth.  Gravel  packs  installed  in  these  wells  extend 
from  a  depth  of  about  three  or  four  feet  to  total  depth.  A  concrete  seal  was 
emplaced  above  the  gravel  packs  to  the  surface. 


Water  level  records  indicate  that  ground-water  exists  at  depths  of 
approximately  80  to  100  feet  in  Monitoring  Wells  5  through  9.  Because  of  the 
extended  perforated  length  of  these  wells,  they  may  serve  as  conduits  for 
vertical  movement  of  contaminants.  Contaminants  possibly  contained  within 
unsaturated  strata  or  perched  ground-water  zones  may  also  travel  through  the 
vertically  extensive  gravel  packs  of  these  wells. 

Base  personnel  reported  that  Monitor  Well  5  has  been  lost  and  aban¬ 
doned  since  its  emplacement.  According  to  Lt.  Col  Myers,  formerly  of  the 
Base  Bioenvironmental  Engineering  at  McClellan  AFB,  the  riser  for  Monitor 
Well  5  has  been  broken  off  and  the  remainder  buried.  Because  this  well  is 
located  in  an  area  of  industrial  activity,  it  may  allow  rapid  infiltration  of 
surface  contaminants  to  ground  water. 

Monitor  Wells  10  through  15  were  installed  by  the  base  as  a  further 
expansion  of  the  monitor  well  network  under  the  guidance  of  the  United  States 
Geological  Survey  during  July  1981.  Each  of  these  wells  were  completed  to  a 
depth  of  approximately  of  100  feet.  Completion  records  obtained  for  these 
wells  do  not  include  detailed  completion  specifications  (I.E.  interval(s)  of 
perforation,  grouting  etc.). 

Phase  -  II  Monitoring 

Monitoring  Wells  16  through  29  (shallow  and  deep  completions),  30, 
31,  33  through  50  were  installed  under  the  supervision  of  Engineering- 
Science  in  1982  for  Phase  II,  Stage  1  McClellan  AFB  IRP.  The  majority  of 
these  wells  were  installed  in  and  around  Waste  Areas  A,  B,  C,  and  D  to 
determine  the  effects,  if  any,  of  base  operations  on  ground-water  quality. 
Well  32D  was  scheduled  for  installation  in  Phase  II  but  was  not  installed 
(Engineering-Science,  1983). 

Monitor  wells  16  through  29  are  multiple  completion  wells.  These 
wells  contain  two  separate  sets  of  casing  and  screen  to  obtain  ground  water 
from  the  first  and  second  water-bearing  zones.  The  remainder  of  the  Phase  II 


wells  are  single  completion.  All  of  the  remaining  Phase  II  monitor  wells, 
except  monitor  well  38D,  were  designed  to  obtain  ground  water  from  the  first 
significant  water-bearing  zone.  Monitor  well  38D  was  constructed  to  obtain 
ground  water  from  the  second  or  "deep”  water-  bearing  zone.  In  addition  to 
the  monitoring  wells,  two  piezometers  were  installed  during  Phase  II  for  the 
pump  test  conducted  at  Monitor  Well  44S.  The  two  piezometers  (44S-A  and  44S- 
B)  are  reportedly  located  20-to-40  feet  "downgradient"  from  Well  44S.  The 
exact  locations  and  specifications  for  these  wells  are  unknown.  Because  of 
the  proximity  of  these  wells  to  past  waste  disposal  sites,  their  locations, 
specifications,  and  status  should  be  determined. 

Gravel  packs  for  several  of  the  monitor  wells  emplaced  in  Phase  II 
extend  through  as  much  as  50  feet  of  sediments.  Where  these  extended  gravel 
packs  encounter  two  or  more  water-bearing  zones  they  may  serve  to  connect 
shallow  contaminated  strata  with  deeper  previously  uncontaminated  units.  Of 
particular  concern  is  the  method  used  for  the  completion  of  monitor  well  38D. 
During  drilling,  the  borehole  for  monitor  well  38D  was  extended  to  about  225 
feet  below  land  surface.  The  borehole  was  then  backfilled  with  gravel  to  a 
depth  of  about  135  feet.  A  five-foot  layer  of  bentonite  was  placed  above  the 
backfilled  portion  of  the  hole  as  a  seal.  Casing,  screen,  gravel  pack  and 
sealing  materials  were  then  emplaced  in  the  hole  to  complete  the  well.  Based 
on  the  geologic  log  for  Monitor  Well  38D,  the  90  foot  section  of  gravel 
backfill  below  the  bentonite  plug  penetrates  more  than  one  water-bearing 
zone.  The  gravel  backfill  may  serve  as  a  conduit  for  vertical  migration  of 
contaminants.  This  is  an  important  consideration  given  the  proximity  of 
Monitor  Well  38D  to  Waste  Area  D. 

Phase  III/IV  Monitor  Wells 

Monitor  Wells  51  through  57  were  emplaced  in  the  area  of  Waste  Area 
D  under  the  supervision  of  CH2M  Hill.  The  wells  were  installed  in  the  early 
part  of  1984  for  Phase  III/IV  site  characterization  study  for  Area  D  to  de¬ 
velop  more  information  on  hydrogeologic  conditions  in  the  vicinity  of  Area  D 
(CH2M  Hill,  1984b).  Monitor  Wells  51  through  57  were  completed  to  depths 


ranging  between  107  and  185  feet  for  the  characterization  of  "shallow"  and 
"deep"  water-bearing  zones. 

One  perched  aquifer  monitor  well  was  emplaced  within  area  D  as  part 
of  Phase  III/IV  Site  Characterization  Study  for  Area  D  (CH2M  HILL,  1984a). 
This  well  was  installed  during  January,  1984,  when  perched  conditions  were 
encountered  in  Auger  Boring  A-5  at  an  approximate  depth  of  39  feet.  The 
screen  for  this  monitor  well  was  set  between  35  and  45  feet  below  ground 
surface.  Following  completion  activities,  the  perched-zone  well  could  not  be 
sampled  due  to  the  limited  amount  of  water  produced  to  the  well.  For  the 
purpose  of  the  Site-Specific  Database,  this  well  will  be  referred  to  as 
Monitor  Well  58P. 


APPEHDIX  3 


This  appendix  provides  information  regarding  Task  3, 
as  discussed  in  text  Section  3.3. 


Appendix  Contents 


3-A  Listing  of  Wells  Identified  During  the  Comprehensive 
Well  Inventory 


EXPLANATION  OF  APPENDIX  3-A  -  DATABASE  WELL  LISTING 


Appendix  3-A  is  a  printout  of  the  wells  listed  in  the  Site-Specific 
database.  Plate  3  is  the  corresponding  representation  of  the  database  show¬ 
ing  well  usage  and  location. 

An  explanation  of  the  database  printout  is  given  below: 

Grid  Column 

This  is  the  grid-cell  number,  from  l-to-19,  representing  the  columns 
of  grid-cells  counting  from  the  lower-left  corner  of  the  grid  to  the  right 
(x-direction).  For  a  few  wells,  the  grid  column  number  may  be  greater  than 
19  which  indicates  a  well  outside  of  the  study  area  but  included  in  the 
database. 

Grid  Row 

This  is  the  grid-cell  number,  from  l-to-25,  representing  the  rows  of 
grid-cells  counting  from  the  lower-left  corner  of  the  grid  to  the  top  (y- 
direction) . 

Column  Coordinate 

Thi3  is  the  x-coord inate,  in  feet,  from  the  grid  origin  (lower-left 

corner) . 

Row  Coordinate 

This  the  the  y-coordinate,  in  feet,  from  the  grid  origin  (lower-left 

corner) . 


Current  Use 

These  integers  represent  well  usage  where: 

1  =  Domestic  Supply 

2  =  Municipal  Supply 

3  51  Industrial  Supply 

4  *  Irrigation 

5  =  Monitoring  Well 

6  »  Piezometer 

7  =  Inactive  (abandoned) 

8  =  Reconnaissance  Boring  (Radian) 
9999  =  Unknown  usage 


Address 

Addresses  of  wells  located  in  study  area.  Some  wells  (and  recon¬ 
naissance  borings)  do  not  have  addresses  listed.  These  are  either  unknown  or 
are  on  McClellan  AFB. 
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APPENDIX  4 

This  appendix  provides  information  regarding  Task  4, 
as  discussed  in  text  Section  3.4. 
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4-A  Agency  Correspondence  Regarding  Proposed 
Reconnaissance  Boring  Program 


u 


il 


STATE  QF  . :  a  L  I  p  O  H  \  I  A 


'jEQHGE  DEUKMEJIAN  Gov^rrtj 


CALIFORNIA  REGIONAL  WATER  QUALITY  CONTROL  BOARD- 
CENTRAL  VALLEY  REGION 


S»  -  • 


J2CM  S  STREET 

SACRAMENTO  CALIFORNIA  958 1G  7090 
PHONE  CMCi  445  0270 


21  June  1984 


Captain  leradi 

■J.S.A.f.  Clinic  McClel  1  an/SGB 
McClellan  Air  Force  Base 
Sacramento,  cA  95652 

RADIAN  CORPORATION'S  PROPOSED  RECONNAISSANCE  BORINGS  PLAN 

Enclosed  are  the  Regional  Board's  recommended  changes  to  the  Radian  Corporation's 
reconnai ssance  borings  proposal  as  discussed  at  the  21  June  1984  meeting. 

I  urge  you  to  incorporate  these  changes  into  your  contract  with  Radian  Corporation 
as  expeditiously  as  possible  so  as  not  to  significantly  delay  this  project. 


LARRY  F 

Senior  Engineer 

JJT/gs 

Enclosure 

*  cc:  Mr.  Jeff  Rosenbloom,  :J.S.  Environmental  protection  Agency,  T-4-1 

Mr.  John  Wesnousky,  Department  of  Health  Services,  Toxic  Substances 
Control  Division,  Sacramento 

Mr.  Carl  Lischeski,  Department  of  Health  Services,  Sanitary  Engineering 
Section,  Sacramento 

Mr.  Ken  Knight,  Sacramento  County  Health  Dept. 

•  Mr.  Lee  Harry,  City  of  Sacramento 


Memorandum 


CALIFORNIA  REGIONAL  WATER  QUALITY  CONTROL  BOARD  •  CENTRAL  VALLEY  REGION 

3201  S  Street  Sacramento,  California  95816  Phone:  445-0270 


DATE: 


Larry  F.  Nash 
Senior  Engineer 


22  June  1934 


FROM:  John  J.  Tomko 
Area  Engineer 


SIGNATURE: 


SUBJECT:  RADIAN  PROPOSAL  ON  RECONNAISSANCE  BORINGS  OFF-BASE  A'TITC  CLELLAN  AIR 
FORCE  BASE 


I  met  with  the  Air  Force,  Radian  Corporation,  the  Department  of  Health  Services, 
and  the  City  and  County  of  Sacramento  on  21  June  1984  at  McClellan  on  the  proposed 
reconnaissance  Dcnng  plan  for  off-base  areas  at  McClellan. 

I  recommended  the  following  changes  be  made  to  the  proposal: 

1.  Additional  borings  be  drilled  at  the  following  locations: 

a.  One  boring  between  ' G *  and  ‘I*  Streets  along  24th  Street. 

b.  One  boring  at  the  intersection  of  Dry  Creek  and  Ascot  Avenue,  near 
City  Wei  1  154. 

c.  At  least  2  additional  borings  within  the  central  off-base  area 
bounded  by  Ascot  Avenue,  Raley  Boulevard,  Main  Avenue  and  the 
Webster  Property  Line  of  the  Base. 

d.  Additional  borings,  south  of  the  3ase,  to  identify  and  locate  the 
buried  channel  bed  described  in  Department  of  Water  Resources 
Bulletin  No.  118.  At  least  3  may  be  required. 

e.  The  consultant  should  consider  additional  upgradient  borings  per 
the  Department  of  Health  Services'  recommendation. 

2.  All  borings  should  be  to  a  maximum  depth  of  200  feet,  not  150  feet. 

3.  Four  water  samples  per  boring  should  be  taken  instead  of  three  because  of 
the  increase  in  boring  depth  and  the  distinct  possibility  of  encountering 
a  deeper  water  bearing  zone  below  the  150  foot  level. 

4.  HNU's  readings  should  be  taken  and  correlated  with  boring  depths  at  those 
borings  drilled  adjacent  to  Base  boundaries. 


JJT/gs 


APPEHDIX  5 

This  appendix  provides  information  regarding  Task  5, 
as  discussed  in  text  Section  3.5. 


Appendix  Contents 

5-A  City  of  Sacramento  Encroachment  Permit 

5-B  Sacramento  County  Department  of  Health  -  Drilling  Permit 

5-C  Reconnaissance  Boring  Drilling  Logs 

5-D  Results  of  Grain-Size  Distribution  Analyses  of  Soil 
Samples 

5-E  Results  of  Laboratory  Analyses  of  Water  Samples 

5-F  Raw  Laboratory  Data  for  Selected  Water  Samples 
(Volatile  Organic  Analysis  -  EPA  601) 


st^'»4v-a  Ti1^ 


•Af''  ii&Jw 


...  .••%.•  i 

Hrf*-  WJ-  «Ar  w  -4JMwu 


3401  La  Grande  j^vd 7 

ZIP:  95823 

Application  Is  hereby  made  for  an  Encroachment /Excavac Ion 
•tfetoit  to  perform  the  following: 

V?  '  '••••'  •'/ 

£f>  »x.  - 

tji  -Applicant’s  work  order  or  job  number: 

"1 ' 

t  Y-* 

2.  Cocacion  of  worku,  "»S  &  W  side  ‘icClellan  4F3 


General  description  of  work  to  be  done:  Exsl ora t 

borings  5  1/8*  diameter  for  soil  &  water  testing. 


(se£  a  4  a  i  h  rH  C  rt 


Settaeted  start  ot  work*.  7/30/84 

■>-  ,w.  ?•;£.;  . 

^needed,  42  'days.  .  "  _ 


Estimated  time 


)  SJV  Name  and  phone  number  of  person  familiar  with  details: 

Wj-  M 

T‘  -E.:  Wayne  Pearce  (916)421-8700 


NOTE:'  Submit  application  (2  copies)  -  Attach  sketch  (2  copies) 

showing  plan  and  cross-section,  indicating  clearlv  location 
of  work  with  respect  to  face  of  curb,  edge  of  pavement  :r 
property  line. 


-  .^r // 

SIGNED:  47’  *”&*?*■  i*— / 


DATE  :  7/  7  <C  / 4  ! 


Wmm*& 


ROUTING  AS  NECESSARY 


DEPARTMENT:  INITIALS 


Engineering 


Street  Maint 


TRAFFIC  COMMANDER 


(YES)l 


Approval. and  issuane. 
of  this  permit  subjc 
to  a  $120.00  fee  in 
compliance  with  ord.r 
ance  ^83070. 

^  REMARKS: 


Application  approved  as  indicated  on  reverse.  Call  City  street  Maintenance  .ji vision , 
celeohone  449-5236  or  449-5386,  for  permit  number,  not  less  tnan  2-  hears  pri.-r  to 
starting.  work.  Permit  will  thereupon  be  issued. 


ft 

Supervising  Engineer 


Street  1 


ti.  IUI 


All  work  is  subject  to  the  requirements  of  City  Ordinance  #4250  and  the  supplements  :  J 

thereto.  Your  attention  is  particularly  directed  to  the  following:  ,  f  < 

1.  Permit- good  for  -  days  from  date  of  issuing  permit  number.  J-  -  .  \ 

2.  Unless  otherwise  indicated,  working  hours  are  8:30  a. re.  to  4:00  p.re.  Mon.  -  Fri. 

3.  Adequate  barricading  and/or  flagging  shall  be  provided.  %  * 

4.  Trench  backfill  in  street  section  to  have  relative  compaction  of  95%  and  shall  be  i 

brought  up  in  lifts  of  not  over  8  inches.  Upper  12  inches  of  trench  backfill  to  v."r 

have  8  inches  of  Class  II  compaction  road  rock  and  4  inches  of  asphaltic  concrete. 

Trench  backfill  off  paved  area  to  have  relative  compaction  of  90%. 

5.  All  concrete  to  be  saw  cut  according  to  Section  4  of  the  "Standard  Operating  Pro—  .. 

ceduri's".  ‘  S  >  ^ 

6.  All  asphaltic  concrete  repaving  in  the  street  right  of  way  shall  be  accomplished \ 

by  City  forces.  Compensation  shall  be  at  the  established  rate.  “  f  •; 

7.  All  "Cal-Osha"  safety  regulations  shall  be  complied  with.  \  ,  J; ...  r*’ 

8.  "Underground  Service  Alert"  (USA)  800-642-2444  and.  City  Electrical. Division^  ..  ‘.t  '  -  < 

449-5287  shall  be  notified  48  hours  prior  to  beginning  work.  i  j}  v.?.  •£, 

<  *  .  .  ..  - 

*tw-4  JP 


,  /  .  .0  >**  :r  ■  ^ 

'  V-v.:  ••  ■ 

'  *** 

•  t  «.  ;0.  ■*  - 

*  ■  ■  * .  *•:  •'■.f  ir-.+.i,'’  **•.  .V 


■  ,  «.■  iv 


EXCAVATION  PERMIT  -  CITY  OF  SACRAMENTO 

Date  July  26,  1984 _  Permit  No.  p-072784-1 _ 

The  City  Engineer  of  the  City  of  Sacramento,  under  provisions  of,  and  in  accordanc 
with,  Ordinance  No.  4250,  4th  Series,  adopted  by  the  City  Council  of  the  City  of 
Sacramento  on  the  10th  day  of  July,  1979  does  hereby  grant  permission  to: 

Agency  Radian  Corporation  Job  No. _ 

3401  La  Grande  Blvd.  95823 

to  make  excavations  as  follows:  (Location  and  description) 

S  &  W  side  McClellan  AFB 

Exploration  borings  5  1/8”  diameter  for  siol  4  water  testing. 

RESTRICTIONS:  See  general  provisions  on  reverse  side  of  application  for 

encroachment  permit. 


M.  Johnson,  Public  Works  Director 

iL  F  “ir-  i  fit"  Hnnjinrrr 


Eng.  Dept.  St.  Maint 
Form  3  (revised)  10/82 


Street  !jrtn  tenance  Super intendent 


n 


r. 

;  APPENDIX  5-B 

1  Sacramento  County  Department  of  Health 

Drilling  Permit 

(• 

L 


APPLICATION  &  WATKI!  WKLL  JOB  PERMIT 


SACRAMENTO  COUNTY 
Department  of  Health 


ENVIRONMENTAL  HEALTH  BRANCH 
(916)  366-2101  3701  Branch  Center  Road 

Sacramento,  CA  95827 


FOR  OFFICE  USE  ONLY  n 

Approved:  -£  Disapproved:  LJ  Receipt  #  P  £_  Permit  *  _ 

By  .  _ '  Date  _ -  '/  Total  Fee:  ME  - _ Date  [>mi.-.I: 

(Permit  expires  1  year  from  date  issued) 

Grout  Inspection  by  _  Final  Inspection  By: _ 

Date: _  _  Date:  _ _ 


00  7  40 1* 


COMMENTS: 


Application  is  hereby  made  to  the  County  of  Sacramento  Health  Officer 
for  a  permit  to  perform  work  at  the  location  as  indicated  below: 

job  location:  Area  Surrounding  McClellan  AFT _  parcel  #: _ 

NEAREST  CROSS  STREET: _ _ 

OWNER'S  NAME  _  PHONE  #: _ 


OWNER'S  ADDRESS  _  CITY:  _ _ 

contractor's  name  Hater  Development  Corporation  license  *  ?n7325 _ 

address:  220  N «  East  St. _  CITY:  Hood! and t  CA _  phone  #■  552-2D2D 


WORK  TO  BE  PERFORMED: 

"  Construct  well  (new) 
Deepen  well 

D  Repair  well  (state  work) 
COMMENTS: 


□  Install  new  pump 

□  Repair  pump 

□  Replace  pump 


CD  Abandon  well 
E?f]  Other  (state) 

20  exploratory  Serines 


DISTANCE  TO  NEAREST: 
_ Septic  Tank  system 


Sewer  line 


.  Property  line 


Other  well 


INTENDED  USE: 

_  Domestic/pnvate 
CD  Domestic/public 
DC  Irnqation 
D  Industrial 


TYPE  OF  WELL 
1^3  Caole 


CONSTRUCTION  SPECTIFICATIONS 


CD  Drilled 
□  Driven 


Well  depth  150  ft 

Gage  of  casing 

Grout  depth  *^1"'  • 


Diameter 


5  l/01* 


Depth 

'jype neat  cerent 


v- 


23  Rotary  Dual  Tube  Air  Gravel  Pack:  Yes  □  No 
D  Other  (state)  CD  Other  (state)  Conductor:  Yes  CD  No  ?D 

Exploratory  other  info:  Solid  trout  Tea'* 

COMMENTS:  Exploratory  borlngs-wlll  be  ceirented  bottom  to  top  after  drill  i'~no 


PUMP  INSTALLATION/REPAIR: 

CONTRACTOR:  _ 


V/A 


TYPE  OF  PUMP' 


HP 


WELL  ABANDONMENT :  _  Diameter:  Depth  ^  Tt 

comments  Cemented  bottom  to  top  after  drilling 


neat 

Material  to  be  used:  Cement 


I  hereby  agree  to  comply  to  all  Codes,  Rules  and  Regulations  of  State  of  California  and  the  County  of  Sacramento  pertaining  to 
or  regulating  well  construction.  Within  ten  (10)  days  after  completion  of  work  on  a  new  well,  I  will  furnish  the  County  of 
Sacramento  Community  Health  Agency  a  Well  Driller's  Log  Report  and  will  notify  them  before  putting  the  well  in  use  I  Wl LL 
CALL  FOR  A  GROUT  INSPECTION  PRIOR  TO  GROUTING  AND  FOR  A  FINAL  INSPECTION 


HyrfroReol  onist.-nro  ject  hi  rector 
Radian  Corporation 

s  DRAW  PLOT  PLAN  ON  REVERSE  SIDE 

SHOW  parcel  dimensions,  ad|acent  streets,  location  of  nearest  septic  tank  system,  location  of  nearest  well,  location  of 
structures  or  any  other  information  that  would  be  pertinent. 


SIGNED 


^7 


TITLE 


APPLICATION  &  WATKR  WELL  JOB  PERMIT 


SACRAMENTO  COUNTY  ENVIRONMENTAL  HEALTH  BRANCH 

Department  of  Health  (916)366-2101  3701  Branch  Center  Road 

Sacramento,  CA  9582/ 


Approved  JS  __  Disapproved;  23 

By,  as  Date 

Grout  Inspection  by:  _ _ 

Date: _ 


FOR  OFFICE  USE  ONLY  ()  (Ad  A  ( ) 

Receipt  *  t-l  Permit  »  _ H _ 2_ 

’ Total  Fer^^jf  t  _  Date  Issued:  6  ,  -2/2  '  j-2$r~ 

(Permit  expires  1  year  from  date  issued) 

__________  Final  Inspection  By:  _ _ 

_  _  Date: _ _ 


COMMENTS 


JOB  LOCATION: 


Application  is  hereby  made  to  the  County  of  Sacramento  Health  Officer 
for  a  permit  to  perform  work  at  the  location  as  indicated  below: 

Area  Surrounding  McClellan  AFB _ 


PARCEL  #: 


NEAREST  CROSS  STREET: 


OWNER'S  NAME 


PHONE  *: 
CITY: 


OWNER  'S  ADDRESS  _  _ 

CONTRACTOR'S  name  Water  Development  Corporation  LICENSE  *  283326 

address  220  N.  East  St. _  CITY-  Woodland,  CA 


phone  *-  (916)  662-2829 


WORK  TO  BE  PERFORMED: 

31  Construct  well  (new) 

3  Deepen  well 
23  Repa  r  well  (state  work) 
COMMENTS. 


23  Install  new  pump 

□  Repair  pump 

□  Replace  pump 


222  Abandon  well 
_  u£  Other  (state) 

^20  exploratory  borings 

icm. _ 


DISTANCE  TO  NEAREST 


.Septic  Tank  system 


Sewer  line 


.Property  line 


Other  well 


INTENDED  USE: 


_  Domestic/private 
23  Domestic/pubhc 
23  Irrigation 
23  Industrial 
33  Other  (state) 

Exploratory 

comments  Exploratory  borings-will  be  cemented 


TYPE  OF  WELL 
'23  Cable 
Drilled 
□  Driven 

^  Rotary  Qua!  Tube  Air 
39  Other  (state) 


CONSTRUCTION  SPECIFICATIONS 

Well  depth  LATf  ft  '^■/Tiamcter  6  1/8" 


Gage  of  casing  none 


jfTepth 


Grout  depth  ft .  j/~_*^3ype  neat  cement 
Gravel  Pack  Yes  23  No 
Conductor:  Yes  23  No  £2 
OTHER  info  Solid  Grout  Seal 
bottom  to  top  after  drilling 


PUMP  INSTALLATION/REPAIR: 

CONTRACTOR:  _ 

TYPE  OF  PUMP-  _ 

WELL  ABANDONMENT: 
COMMENTS 


N/A 


HP 


_  Deoth.**^"  ft 

Cemented  bottom  to  top  after  drilling  l *■' 


Diameter:  5  1/9* 


neat 

Material  to  be  used:  Cement 


I  hereby  agree  to  comply  to  all  Cories,  Ru'es  and  Regulations  of  Stjte  of  Colilorma  and  the  County  ot  Sacramento  pertaining  to 
or  regulatinq  well  construction.  Within  ten  (10)  days  after  completion  of  work  on  a  new  well  I  will  furnish  the  County  of 
Sacramento  Community  Health  Agency  a  Well  Driller  s  Loq  Report  and  will  notify  them  before  putting  the  well  m  use  I  WILL 
CALL  FOR  A  GROUT  INSPECTION  PRIOR  TO  GROUTING  AND  FOR  A  FINAL  INSPFCTION 


/'/ 


SIGNED 


e  — 


>:l£. 


/ 


t  -c.  <r 


:le 


Hydrogeologist-Project  Di rector 
Radian  CorDoration 


oirnw  pi  ot  plan  on  mi  j r  nsr  side 

SHOW  parcel  dimensions.  iri(acerrt  Itreets,  location  of  nearest  septic  tank  s  .rein.  In*  limn  of  nearest  we*l.  location  of 
ttrucfui  or  <iny  o(h*»r  mf orrrvjtion  thjt  woo'd  b»*  pt.*Min»*nt 


r^*  r~\ r  "'•}  r~^-  rs 

Ldix&k  *«*■’** t  ~ l-j  L*--  kj 


NOTE  ACCOMPANYING  DEPARTMENT  OF  HEALTH  DRILLING  PERMIT 


Radian  Corporation,  under  contract  to  the  U.S.  Air  Force,  is  re¬ 
questing  a  permit  to  drill  Jtff'rec onnaissance  (exDl oratory)  borings  in  the 

^  -f  '  ^ 

area  surrounding  McClellan  Air  Force  Sase.  The  borings  will  be  drilled  by 
our  subcontractor.  Water  Development  Corporation,  by  dual-tube  air  rotary 
methods  and  will  be  cemented  from  total  depth  (^LW^feet)  to  the  surface  as 
the  drill  stem  is  extracted. 

An  attached  map  shows  the  initial  boring  site  locations.  The  ac¬ 
tual  locations  will  be  dependent  upon  field  conditions  and  property  access. 

At  the  completion  of  this  drilling  program.  Radian  will  submit  to 
the  Health  Department  the  locations  of  each  boring,  drillers  logs,  and  in¬ 
formation  regarding  the  abandonment  of  each  hole. 


Signed:  c  ^  ^ 


Date:  /  /fy  y1 


Title:  Hydrogeologist  -  Project  Director,  Radian  Corporation 


3401  LaGrande  ESIvo  Sacramento  California  95823/(916)421-8700 


30F  OlSPOSAL  SITE  □  STC  SEPTIC  TANK  CLEANER  [G  M  IS  -  M1SCE  L  L  AN  E  OUS  ZjRCX  OB4DE  A  DAIRIES 

AHX  FARM  LABOR  CAMP  □  AB  X  ■  SE  WAG  E  SYSTEM  9613  [I  REX  ■  MILK  PROCESSORS 


.  TEX 
'  IWC 

fl  "  aex 

’  PHM 
.  AC X 


FOOD  ESTABLISHMENT 
INFECTIOUS  WASTE 
LOAN  CERTIFICATIONS 


□  SWS  SMALL  WATER  SYSTEM 


WATER  WELLS  /  PUMPS 
9643 


PE  RM  OCCUPANCY  HOTEL  _TPX  FOOD  PLAN  CHECK 
POOL  SERVCE  CO  G  ZBX  POOL  PLAN  CHECK 


PUBLIC  POOL 


9644 


REFUSE  EXEMPTION  i_!  NSE  NOISE  ASSESSMENT 

□  MPR  MAP  REVIEW 


□  SWF  WITNESS  FEE  J  RHX  ■  MFG  MILK  DAIRIES 


□  RKX  SOFT  SE  RVE 

□  RNX  NON  DAIRY  DESSERT 


!  FORM  ACCTG  HD  22  E  (REV  9  831 


HD-R156  283  INSTALLATION  RESTORATION  PROGRAM  PHASE  II  (STAGE  2-1)  82/18 

VOLUME  2<U)  RADIAN  CORP  AUSTIN  TX  R  U  BAUER  MAV  85 
F33615-83-D-4081 


UNCLASSIFIED 


F/G  13/2 


NL 


APPENDIX  5-C 

Reconnaissance  Boring  Drilling  Logs 


r 


ft 


RAD9AN 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  RB-1 
Sheet  j- _ of _ 5 


I  oc3tion  Northeast  of  I  and  34th  St. 

Grid  Cell  1  8:24 _ 

Coordinates  x _ 17,450* _ 

v  23,230* 


prn)Qrt  McClellan  AFB  IRP  phase  IT _ 

Beginning  9/5/84 _ and  end 

_ 9/6/84 _ of  drilling  operation 

Sampling  Interval  fFstimatPrtt  Composite  5  (ft) 


r  i  t  i  n  oo  /  %  Type  Drill  Rig  and  QperatorDrill  Tek  D40K/S. bm.it 

Ground  Level  Elevation:  apx.82ft.MSL  (tono).  7  „  „  d  T  c  i - 

c -  Log  Recorded  3vR-A.  Belan 


O  Q.  (13 

Z  %  ™ 
Q  CO  •“ 


Lithologic  Description 


SAND,  SILT  and  CLAY:  brown,  smells 
organic,-  unconsolidated 


SAND  and  SILT:  VF,  tan  dry,  uncon¬ 
solidated 


CLAY:  brown,  dry  (?),  unconsolidated 


SAND:  Md-Fn,  tan,  uncondolidated 


CLAY  and  SAND:  brown,  unconsolidated, 
dry,  Cs-Fn 


SAND:  minor  clay,  tan,  dry,  uncon¬ 

solidated 


CLAY:  plastic,  brown,  unconsolidated 


CLAY:  plastic,  brown,  unconsolidated 


4  H  I  It.*, Ui 


RADIAN 


Log  of  Drilling  Operations 


Boring  or  Well  Mn  RB-1 
Sheet  2  0f  5 


i  Northeast  of  I  and  34th  St. _  prnj on  McClellan  AFB  ID.P  phase  I: _ 

Grid  Cell  18:24 _  Running  9/5/84 _ and  end 

Coordinates  x  17,450'  9/6/84  of  drilling  operation 

y - — 2 3 ,.230 - .  Sampling  Interval  (Estimated)  Connosito  5 - (ft) 

.  a,  .  .  Type  Drill  Rig  and  Operator  Dr i 21  Tek  D40K/S . Smit 

Ground  Level  Elevation:  apx.  82  ft  .MSL  (tono).  7  ^  _  D  . 

-  Log  Recorded  Bv  k.a.  pelan 


Lithologic  Description 


brown,  plastic,  unconsolidated 


brown,  plastic,  unconsolidated 


Driller  cut  w/water 
13 


B3A1DBAN 


Log  of  Drilling  Operations 


Boring  or  Well  Mn  RB-1 
Sheet  I _ of _ : 


Location  Northeast  of  I  and  34th  St.  Prnjort  McClellan  AFB  TP.P  ^hase  T! _ 

Grid  Cell  18:24  Beginning  9/5/84 _ and  end 

Coordinates  x  17,450'  9/6/84  of  drilling  operation 


v  23.230' 


Sampling  Interval  iF^timatern  Composite  5 _ (ft) 


a_v  qo  .  .  Type  Drill  Rig  and  Operator Dri-1 1  rek  D40K/S.Smit 

Ground  Level  Elevation:  ft. MSI  (tono).  ,  Z  a„  R,A.  Bela„ 


Lithologic  Description 


CLAY  and  SAND:  brown,  interbedded, 
unconsolidated 


CLAY  and  SAND:  same,  gravel  and  sand 
at  89' 


CLAY  and  SAND:  same 


CLAY  and  SAND:  same 


CLAY  and  SAND:  same 


GRAVEL,  CLAY  and  SAND:  brown,  no  free  Driller  cut  w/water 
water,  unconsolidated  22.3 


CLAY  and  SAND:  brown,  unconsolidated  Driller  cut  w/water 

7 . 4 


CLAY  and  SAND:  same 


WL:  '97',  T°C=23°C 
C:  270,  pH:  7.5 


RADIAN 


Log  of  Drilling  Operations 


Boring  or  Well  Mn  RB-1 
Sheet  -* _ of  3 


i  oc3tion  Northeast  of  I  and  34th  St, 

Grid  Cell  18:24  _ 

Coordinates  x _ 17,450' _ 

V _ 23  *2  30 1 _ 


prn|0rt  VcCIcl  Inn  AFB  I°P  nh.ise  TT _ 

Beoinmno  9/5/84 _ ana  end 

9/6/84  of  drilling  ooeration 

Sampling  Interval  (Estimated)  -  ?ft> 


Ground  Level  Elevation :  apx.  82  ft  .>tSL  (topo).  Type  Drill  Rig  and  OperatoiDrUl  P40K/S.  Snitl 

-  Log  Recorded  Rv  K-M- 


O  ®  -h 

•  Q.  Q)  ~ 

O  3  C-  O 

*  I"  2  J 

Q  CO  ^  O 


Lithologic  Description 


CLAY  and. SAND:  interbedded,  tan  to 
brown,  Fn-VF,  unconsolidated,  no  free 
water 


SAND:  FN-VF,  dry  (?),  unconsolidated  0.1 


-0.2  (background) 


SAND  and  CLAY :  same 


SAND  and  CLAY:  interbedded 


No  obvious  water 
from  cuttings. 

WL:  110’BGL,  T=23°C 
C:  160,  pH:  7.4 


CLAY  and  SILT:  interbedded,  tan,  dry(?) 
unconsolidated,  no  free  water 


CLAY  and  SAND:  tan,  hard,  dry  (?), 
unconsolidated 


CLAY:  brown,  hard,  unconsolidated 


CLAY  and  SAND:  interbedded,  brown, 
unconsol idated 


Driller  cut  w/water 
1.4 


Driller  cut  w/water 
3.0 


5.7 

No  obvious  water 
WL:  127'BGL,  T=23°C 
C:  230,  pH:  7.5 


RADIAN 


Log  of  Drilling  Operations 


Boring  or  Well  Mo  RB-L 
Sheet  5 _ of _ 5 


l  ooation  Northeast  of  I  and  34th  St.  Prnjort  McClellan  AFB  IRP  phase  II _ 

Grid  Cell _ 18 •  24  Beninninn  9/5/84 _ and  end 

Coordinates  x  17 ,450'  9/6/84  of  dri I ! i ng  operation 

V _ 23.230' _  ___  Ramnlino  Inton/al  (Cetimafnr(\  COITlDOSite  5  /ffv 


-^>  «l  . —  Sampling  Interval  (Fstimatprn  lonoosite  o  rfti 

„  ,  .  .  qt  .  _  .  .  TvDe  Drill  Rio  and  OoeratorDrill  Tek  D40K/S.Smitl 

Ground  Level  Elevation:  aPx-0Z  ft.MSL  (toro).  a  -  1  ■— 


Log  Recorded  RvR-A.  Belan 


111 


Lithologic  Description 


SILT  and  SAND:  minor  clay,  tan,  dry(?)  2. 
no  visible  water,  unconsolidated 


CLAY:  brown,  dry,  hard,  unconsolidated 


CLAY:  brown,  hard,  dry,  unconsolidated 


CLAY:  brown,  hard,  dry,  unconsolidated 


RB-1-4 


SAND:  Cs-Md,  mottled,  black  to  tan, 

water  produced,  ang-subang,  clear 
quartz  grains,  white  grains  (shells?) 


SAND:  same 


B-l-5 


CLAY:  brown,  hard,  dry,  unconsolidated 

SAND  and  CLAY:  interbedded,  brown, 
water,  unconsolidated 


Total  Depth:  200  Feet 


RADIAN 


Boring  or  Well  Nn  RB-2 


Log  of  Drilling  Operations 


Sheet 


Location _  Prnprt  McClellan  AFB  IRP  Phase  IT _ 

Grid  Cell  9.  20  Beninninn  8-14-84  and  end 

Coordinates  x  8075  8-15-84  of  drilling  operation 

y  I^-~ --  —  ■  ■  Sampling  Interval  iRstimatPrti  Composite  5  mi 

Ground  Level  Elevation:  55  ft.MSL  (tono)  .  Type  Drill  Rig  and  OperatofliiUfflEttem  1000  CSR/ 

-  Log  Recorded  Bv  T.  Walters  \l.  ■  Holtort 


o  a  o 

?  t-i  ffi  J 


Lithologic  Description 


Surface  Casing 


SILT:  Moist,  brown,  fine  grained 


Same  as  above 


SILT:  Fine,  yellow-brown,  powder 


CLAY:  Silty,  poor  plasticity 


CLAY:  Silty,  yellow,  poor  plasticity 


SILT:  With  minor  clay,  yellow-brown 


CLAY:  Silty,  brown,  poor  plasticity 


RADBAN 


Location_____ 

Grid  Cell _ 

Coordinates  x_ 

y] 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  RB-2 
Sheet  2 _ of  5 


Ground  Level  Elevation:  55 


_  PmjcM  McClellan  AFB  IE?  Phase  IT _ 

Reninmnn _ and  end 

_  of  drilling  operation 

—  1  Sampling  Interval  (Estimated)  5 - (ft) 

Type  Drill  Rig  and  OperatorDrmsvstem  1000  CSR/ 

t.L  .  tono  .  Recorded  Rv  T.  Walters  \L .  Holtort 


o  2- a.  o 

=  m  «  hJ 


Lithologic  Description 


SILT:  Sandy,  unconsolidated,  poorly 

sorted,  sand  25% 


SAND:  Silty,  poorly  sorted,  brown 

unconsolidated 


SAND:  Micaceous,  with  brown  clay, 

interbedded 


CLAY:  Silty,  good  plasticity,  brown 


SAND:  Silty,  moist,  possible  perched 

water,  60'-61' 


SAND:  Silty,  with  minor  clay,  out  ot 

perched  zone 


CLAY:  Silty,  fair  plasticity 


SAND:  Clavey.  clay  10%,  brown,  sand 

medium  grained,  cemented 


RADIAN 

1 

Rnring  nr  WpII  Nn  RB-2 

i  « «  « i  Sheet  1  of  s 

|  ncatirm 

prnjorf  McClellan  APR  IP?  phase  IT 

Grid  Cell 

Beninmnn  and  end 

Coordinates  x 

of  drill i nq  operation 

v 

Ground  Level  Elevation:  55 

Tvne  Drill  Rin  and  Ooerator  Drillsvstem  1000  CSR; 

t“  Ctono).  Log  Recorded  By  t.  Walters  \l.  iioltort 

~  E  -* 
Q  co  K 


Lithologic  Description 


SAND:  H’ard,  cemented,  clay  matrix 


SILT:  Sandy,  losing  circulation  and 

cutting  into  formation 


No  return,  lost  circulation 


No  return,  lost  circulation 


SAND:  Clayey  with  some  coarse  gravel 
stringers 


No  sample 


SAND:  Silty,  poorly  sorted  quartz, 

subangular,  clear-yellow 


SAND:  fine-medium  grained,  poorly 

sorted 


Lost  circulation 


Lost  circulation 


Water  sample  3.2 
pH  =  6.0 

Conductivity  =  2'. 
Temperature  =  23‘ 


4  H4  K.'.U) 


RAEDBAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Wei!  No _ 1 

Sheet  4 _ of 


Location _ 

Grid  Cell _ 

Coordinates  x _ 

y _ 

Ground  Level  Elevation: 


_  Prnj^t  McClellan  AFB  IE?  Phase  II _ 

_  Beginning _ and  end 

_  of  drilling  operation 

—  Sampling  Interval  fFstimatPri)  Composite  5  (ft) 

c  -  ,  Tvne  Drill  Rio  and  Operator  Drillsysten  1  000  CSR/ 

55  C“'  oro  •  |  nn  Recorded  Rv  T.  Walters  \l..  Holturt 


Lithologic  Description 


SAND:  C-layey,  sand  is  line  grained, 
moderately  sorted 


CLAY:  Yellow-brown,  very  good 

plasticity 


SAND:  Coarse,  poorly  sorted  with  clay 
stringer  134'-135’ 


CLAY:  Sandy,  water  bearing 


Lost  circulation 
125' 


t25  gpm 


Water  sample 
pH  =  7.5 
Conductivity  =  I 
Temperature  =  IS 
Water  clear 
0.7 


SAND:  Very  coarse,  poorly  sorted  with  ±25  gpm 
minor  gravel 


SAND:  Coarse,  poorly  sorted  with  clay 

stringer  149'-150' 


SAND:  Fine-medium  grained,  quartz 

subangular,  clear-yellow,  clay  15*4 


SAND:  Cemented  -  155'-159';  Clay 
159 '  —  1 60 1 ;  Sand  -  160' 


0.6 

Water  sample 
pH  =  7.8 
Conductivity  =  . 
Temperature  =  II 


B3ADBAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  Well  M"  ^  - 
Sheet  5  of _ : 


Prni^t  McClellan  AFB  IDP  Phase  TT 

Rrirl  Hell 

Beginning 

ana  end 

Coordinates 

X 

of  drillina  operation 

y 

Ground  Level 

Elevation:  55 

Tvpe  [Drill  Rio  and  ODeratorDrillsvstem  i00°  CSR/ 
ft-.SL  (tore).  Log  Recorded  By  t.  Walters  \L.  doitort 

Depth 

(ft) 

Tvne  of 
Sample 
Taken 

ID  No.  of 
Sample 
Taken 

Graphic 

Log 

Lithologic  Description 

Remarks 

lbu 

0.1 

CLAY:  Silty,  silt  25%,  clay,  brown 

— 

C 

— 

poor  plasticity 

- 

— 165 

0.2 

- 

C 

SAND  and  CLAY:  Interbedded,  water 
bearing,  clay  is  conforming  at  170' 

±50  gpm 

—  170 

- 

- 

c 

HI 

SAND:  Cemented,  red,  fairly  well 

sorted,  good  aquifer 

±50  gpm 

0.6 

— 175 

sieve=silt  - 

— 180 

c 

.'4;  ■  1 V/.* i  •  <* 

SAND:  Medium  grained,  fairly  well 

sorted 

Water  sample 
pH  =  7.8 

Conductivity  =  190  _ 

Temperature  =  18  C 

— 

- 

0.1  , 

— 

c 

CLAY  and  SAND:  Interbedded,  50%  each. 

— 

decrease  in  sand  with  depth 

— 

185 

— 

0.6 

- 

c 

CLAY:  Sandy,  interbedded 

- 

— 19( 

— 

” 

O 

- 

c 

SAND  and  CLAY:  Interbedded 

Lost  circulation  199-1 

—  L9: 

— 

C 


SAND:  Silty  with  minor  clay 

Total  Depth:  200  Foot 


Grout  hole  through  • 
dual  tubed  v, 
sacks  Port  lane  Conor 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No _ L 

Sheet  1 _ of 


Location. 
Grid  Cell 


6,  20 


Coordinates  x  5600 
v  L9800 


Ground  Level  Elevation: 


_  prn)Crt  McClellan  AFB  IRP  phase  IT _ 

_  Beginning _ and  end 

_ of  drilling  operation 

■'  Sampling  Interval  (Estimated)  ^".oosite  5  (ft) 

55  ft  MSL  (tono)  Type  Drill  Ria  and  Operator  Chicago  Pneumatic  CPZij' 
Log  Recorded  Rv  W ■  Boettner \  3  .  Horst 


cj  E  ra 

c.  as 
>  cn 


■2  e 
2  «  « 
Q  W  h 


Lithologic  Description 


SILT:  Snndv,  fine  to  very  fine,  angular 

to  subangular,  tan 


SAND:  Silty,  clayey,  fine  grain,  tan  to 

brown 


SILT:  Sandy,  clayey,  fine  to  very  fine, 

red  brown 


SAND:  Silty,  clayey,  fine  to  very  fine 

grain,  subangular  to  subrounded,  clay 
increasing  with  depth,  brown 


SAND:  clayey,  fine  to  very  fine  griin, 

subangular  to  subrounded,  clay  in¬ 
creasing  with  depth,  brown 


SAND:  Clayey,  fine  to  medium  grain, 

subangular  to  subrounded,  brown 


SAND:  silty,  medium  to  course  grain, 

b  rown 


SAND:  Medium  grain,  trace  of  silt, 

clav,  brown 


4  H-l  IfjMib 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No.____ 
Sheet  - _ of _ L 


McClellan  AFB  IDP  Phase  IT 


.and  end 


Location _  Pmj»rt  '  c  -ie  '~nn  Arn  ni^_ii - 

Grid  Cel! _  Beginning _ and  end 

Coordinates  x  of  drilling  operation 

^  Sampling  Interval  (Rctimatorn  composite  5  (ft) 

5r  ,  .  .  Tvne  Drill  Rin  and  QDeratoichlca^°  Pneumatic  CP_(  00 

Ground  Level  Elevation:  ob  ft.MSL  (tono).  „  ,,  „  ‘  \ 

Loq  Recorded  Rv  L  .  Boettner  \B.  norst. 


O  ®  j-  -rl 

o'  9-  ®  cL  o’ 

p  - 


Lithologic  Description 


Remarks 


SAND:  S-ilty,  clayey,  medium  to  fine  0.0 

grain,  brown 


SAND:  Silty,  gravelly,  medium  to  coarse 

grain,  subrounded  to  rounded,  brown 


SAND:  Medium  grain,  clean 


SAND:  Clayey,  fine  to  medium  grain, 

I  dark  brown 


CLAY:  Silty,  micaceous,  brown 


CLAY:  Siltv,  micaceous,  brown 


CLAY:  Siltv,  niictU'euus,  brown 


SCLAV :  Silty,  sandy,  hiv»hlv  plastic 


4  1(4  K.'.Ui 


CORPORATION 


„  ,  .  .  .  55  _  ,  Tvne  Drill  Rig  and  Operator  Chicago  Pn.-nmat.c  C. 

Ground  Level  Elevation:  ft.l.SL  (tono).  7  „  „  „  \ .  , .  . , 

Log  Recorded  Bv_-'  •  rSoettr.er  V-.  r:-.. 


J  —  c  "Z 

,•  a.  o  ■=  £? 


Log  of  Drilling  Operations 


Boring  or  Well  No  _ L 

Sheet  >  o* 


Prn)0r>  ATG  —  :: _ 

Beginning _ _ _ ana  ena 

_ of  drilling  operation 

Sampling  Interval  (Estimated)  _ 1  ~ _ it‘> 


Lithologic  Description 


SAND:  Silty,  clayey,  fine  to  very  fine 

grain,  brown 


SAND:  Gravelly,  clayey,  silty,  medium 

to  coarse  grain,  subround  to  round 


SAND:  Silty,  fine  to  very  fine  grain, 
brown 


SAND:  Silty,  fine  to  very  fine,  tan 


SAND:  Silty,  water 


SAND:  Silty,  very  fine  grain,  tan 


GRAVEL:  Sandy,  silty,  tan  to  brown 


SAND:  Gravelly,  silty,  medium  to 

coarse  grain,  brown 


RADIAN 

CORPORATION 

Log  of  Drilling  Operations 

Rnring  nr  Well  Mn  3 

Sheet  4  of  '■ 

1  oration 

Prn|prt  -'cClellan 

AH’  IPP  Hinse  TT 

Grid  Cell 

Rpoinmnn 

and  end 

Coordinates  x 

of  drillina  ooeration 

v 

-round  Level  Elevation: 

r  ? - 1 - 

55  .  .  .  Tvoe  Drill  Rid  and  Operator  Chicago  Pneumatic  CP 2 

tt./SL  (  toro)  .  7  ^  , .  n  \  ,, 

Loq  Recorded  By  -  Boett.ier  \i>-  n*ust 

O  ®  c 

ft  9-  ® 


O  ~  ^  S=  r~ 

Q  ;•  £  *“ 


rj  ^ 

$  E  3 

^  *  03 


Lithologic  Description 


SAND:  S-iltv,  very  fine  grain,  brown 


SAND:  Gravelly,  silty,  fine  to  medium 

grain,  brown 


CLAY:  Gravelly,  sandy,  high  plasticity, 

b  rown 


SAND:  Clayey,  FeO„  staining,  Red  brown 


SAND:  Silty,  fine  to  very  fine  grain 


SAND:  Silty,  fine  to  very  fine  grain 


SAND:  SLltv,  sparse  gravels,  tine  to 

verv  fine 


SAND:  Silty,  medium  to  tine  grain, 

b  rown 


I 


4  H4  MtM.ti 


Depth 


RADDAN 

CORPORATION 


Location _ 

Grid  Cell _ 

Coordinates  x _ 

y _ 

Ground  Level  Elevation: 


Log  of  Drilling  Operations 

Proiect_ll_L 
_  Beginning _ 


Boring  or  Well  Mo  1 
Sheet  ~ _ of _ 5 


_ ana  end 

_ of  drilling  operation 

Lor.nosite  3 


f  t .  MS  L  ( tono) . 


Sampling  Interval  (Estimated)  Li-— 11— 11— _ i _ (ft) 

Type  Drill  Rig  and  Operators i  ,-a  -m  "’no-m.-m  i  c  CP -COO 


Log  Recorded  ByW, 


.  Horst 


Lithologic  Description 


5AND:  Medium  to  coarse  grain,  FeOx 

staining, b  rown 


5AND:  Clayey,  silty,  fine  to  medium 

grain,  plastic,  brown 


SAND:  Silty,  Clayey,  fine  to  medium 

grain,  somewhat  plastic,  brown 


AND:  Silty,  medium  to  coarse  grain 


Remarks 


0.02 

Water  sample  at  180'- 
pH  =  5.6 

Temperature  =  20°C  _ 

Conductivity  =  190 


AND:  Clayey,  micaceous,  fine  to  very 

fine  grain,  red  brown 


AND:  Micaceous,  fine  to  very  fine 

grain,  reddish  brown 


SAND :  Micaceous,  clayey,  fine  grain, 

clay  increasing  with  depth,  red  brown 

LAY:  Sandv,  tine  to  verv  fine, 

slightly  micaceous,  brown 


0.01  _ 

0-200’  -w"  hole 

Li  r  'ii  L o .i  v ’  i o  l  a  i‘. i  cn 
v  i  u .  i  i  1 1 1  n « •  **  ''>  29 
S .  1 1  ’  K  S  I*  * '  I*  c  *.  i!1u  l . i_'  7'. U  iTt 


[Vt.ii  Doptii:  200  Feet 


4  Hi  IfjM.h 


RADIAN 


Log  of  Drilling  Operations 


Boring  or  Well  No.H!L_l_ 
Sheet  1 _ of _ L 


Location _ 

Grid  Cell  9:19 _ 

Coordinates  x  8535' 

V _ 18875* 

Ground  Level  Elevation: 


VcClell.in  AFB  IPP  Phase  IT 


Prn|Pr.t  ^ 

Beginning _ 

Sampling  Interval  (Estimated) 


_ and  end 

_of  drilling  operation 

Comnos  i  t  e  5 


o  a  a 
c.  «  t- 
>  in 


co  .  _  .  .  Tvpe  Drill  Rio  and  ODeratorOri  1  lsvstem  1000  CSR/ 

ft.MSL  (tono).  ~  \ 

-  Loq  Recorded  Bv  T.  Walters \L.  Holtort 


Lithologic  Description 


Surface,-  plaster  from  blow-out  preventer 


Drilled  by  the  dual 
tube  air  rotary 
method. 


SILT:  Brown,  with  minor  clay 


SILT:  Clayey,  dark  brown 


CLAY:  Silty,  dark  brown,  moist, 

becoming  siltier  with  depth 


SAND:  Fine-coarse,  poorly  sorted, 

dark  brown 


CLAY:  Silty,  with  several  sand 

stringers,  cuttings  grev-brown, 
possible  contamination 


SILT:  Clayey,  cemented 


SAND:  Fine-medium  grained,  micaceous  Contact,  sharp 


4  84  H>SM) 


Depth 


RADOAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No.___.  . 
Sheet  _ 2  of _ 5 


Location _ 

Grid  Cell  9:19 _ 

Coordinates  x _ 8535 ' 

v  1887T1" 

Ground  Level  Elevation: 


VcClellnn  AFB  IBP  ^hase  IT 


Prnjprt  •  ‘21 2  1  _ 

Beginning _ 

Sampling  Interval  (Estimated) 


_ and  end 

_ of  drilling  operation 

Composite  5 


n  -  _  .  .  TvDe  Drill  Rio  and  OoeratorDrillsvstem  1000  CSR/ 

-5-)  ft.NSL  (tono).  „  „  _  ,,  ,  - - - \,  , 

-  Loq  Recorded  Rv  T.  Walters  \l.  doltort 


Lithologic  Description 


SILT:  Yellow-brown,  cemented 


SILT:  Hard  (cemented)  with  clay,  25% 
yellow-brown 


SILT:  Sandy,  line  grained,  yellow- 

brown,  sand  25% 


SAND:  Fine  grained,  coffee  brown, 

oxidized,  distinct  unit 


CLAY:  Tan-brown,  very  good  plasticity 


SAND:  Silty,  poorly  sorted,  fine- 

medium  grained 


CLAY:  Grey,  good  plasticity 


No  sampLe 


Remarks 


Log  of  Drilling  Operations 


RADIAN 


Location _ 

Grid  Cell  9:19 _ 

Coordinates  x  8535' 

v  mays1 


Boring  or  Well  No 
Sheet  3 _ of 


prn^ort  McClellan  AFR  TIP  "hase  T1 _ 

Beginning _ and  end 

of  drilling  operation 
Sampling  Interval  (Estimated)  (  or'nosiI:u  1  (ft) 


.  ti  .  _  .  .  Tvne  Drill  Rio  and  Oneratnr  Drillsvstem  *000  CSR/ 

Ground  Level  Elevation:  JJ  ft.MSL  (tono).  1  a  _r ,,  ,  - \,  ,  , 

-  Log  Recorded  Bv  T  .  filters \I.  ■  dot  tort 


Lithologic  Description 


CLAY:  Brown,  good  plasticity 


Same  as  above 


CLAY:  Silty,  dark  brown,  silt  25% 


SAND:  Fine-medium  grained,  micaceous, 

poorly  sorted,  quartz  subangular 


CLAY:  With  gravel,  gravel  poorly 

sorted,  subangular,  clay  very  plastic, 
fining  downward 


CLAY:  With  coarse  sand,  silt  106', 

interbedded,  sand,  subangular,  poorly 
sorted 


CLAY:  Dark  brown,  very  good  plasticity 


Siltv,  brown,  sand  stringer  119' 


C 


CLAY  : 


X 


Log  of  Drilling  Operations 


RAD9AN 


Borinq  o,  .7  •  n  RB-4 

Sheet  4 _ of _ 


Location. 

Prn|prt  ’iTl  i- 1  I.m  .  .El,  I 

>r»  ! : 

Grid  Cell 

9:19 

Beoinnmn 

ana  end 

Coordinates 

X 

8535’ 

of  drillma  oceration 

y. 

18875 1 

Ground  Level  Elevation: 

si  —  ,  .  Type  Drill  Ria  and  Ooerator  Dr  illsvstem  * 

(toro).  V.  , 

Loq  Recorded  By  •'•■iters  \  . 

ooi)  csr; 

:*  It  r  t 

Depth 

(ft) 

Tv ne  of 
Sample 
Taken 

ID  No.  of 

Sample 

Taken 

Lithologic  Description 

Remarks 

120 

- 

- 

C 

SAND:  C-layey,  clay  15%,  interbedded 

0.1 

- 

125 

“ 

— 

- 

— 

- 

—  no 

C 

No  sample 

- 

— 

— ■ 

_ 

c 

CLAY:  S Lltv ,  light  brovrn,  fair 

* 

plasticity 

- 

135 

liiili 

i ;  :•*.  v.  V-V-v  •  •  ’•  •* v : ; 

0.0 

- 

— 

c 

SAND:  Siltv  with  minor  clay,  water- 

Water  sample 

il0gpm_ 

— 140 

bearing 

pH  9.0 

Conductivity 

Temperature- 

-210 

19°C 

— 

c 

SAND:  Coarse,  with  clay,  clay  25%, 

0.0 

— 

— 1^5 

sand  poorly  sorted 

— 

— 

o 

o 

— 

- 

c 

SAND:  Coarse,  with  minor  clay,  sand. 

- 

- 

poorly  sorted,  clay  zone  fairly 

— 150 

coni ining 

— 

_ 

0.0 

I 

- 

c 

SAND:  Clayev,  interbedded,  sand  is 

Lost  circulation  LS^lJ 

— 

water-bearing,  clay  confining,  sand 

- 

—  1  3  3 

stringer  153’-154',  confining  clav 

_ 

— 

155 ' 

o 

o 

- 

c 

SAND:  Fine-medium  grained,  some  clav 

Water  sample-V.  Muddvj 

l  no 

not  plastic,  making  water 

pH  -  7.8 
Coriduc  t  i  vitv 
Temperature  = 

=  200  _ 

1  S°C 

RADIAN 


Log  of  Drilling  Operations 


Boring  or  Well  No. . 
Sheet  j-  c 


Location _ 

Grid  Cell _ 9,18 

Coordinates  x _ 8500 

V _ 17900 

Ground  Level  Elevation: 


prnj0rt  McClellan  AFT  IFP  Phase  IT 

Beginning _ 8-10-84 _ anc)  end 

8-11-84 _ 0f  drilling  operation 


Sampling  Interval  (Estimated) 


Cor.nosi  t  e 


I- -»  -  _  -  .  Tvoe  Drill  Ria  and  ODeratorOrillsvstem  1000  CSR/ 

o/  rt.r-'SL  (.tono).  '  \ 

-  Log  Recorded  Bv  T.  La  Iters \L.  '-.'ltort 


Lithologic  Description 


Surface  .plaster,  from  blow-out  preventei 


Drilled  by  the  dual 
tube  air  rotary 
method . 


SILT:  Unconsolidated,  tan-brown 


CLAY:  Silty,  tan,  silt  fine  grain 


SILT:  Sandy,  poorly  sorted,  brown, 

with  stringers  of  clay 


SILT:  Sandy,  poorly  sorted,  brown, 

sand  is  fine-medium  grained  25% 


CLAY:  Silty,  good  plasticity,  clay 

balling  up,  silt  25% 


CLAY:  Silty,  brown,  silt  25%,  inter- 

bedded 


CLAY:  Silty,  brown,  silt  25%,  same  as 

above 


RADBAN 

CORPORATION 


Log  of  Drilling  Operations 


Bonng  ot  Well  Nn  RB-5 
Sheet  2 _ ot  6 


Location_ _ 

Grid  Cell _ _ 

Coordinates  x _ 

y _ 

Ground  Level  Elevation: 


f  t .MSL  ( toro) . 


Prn]0rf  VcCl ellan  AFB  TIP  ”hase  IT _ 

Beginning _ _ _  and  end 

of  drilling  operation 

Sampling  Interval  (Estimated)  Cor"'noSxte  5 _ .(ft) 

Type  Drill  Rig  and  OneratorDr i llsvstem  1  000  CSR/ 
Log  Recorded  Rv  T.  i'a  iters  \l.  del  tort 


.and  end 


. .  del  tort 


£  E  -*  - 

*  m  «  Z 

Q  (/)  ^  t; 


Lithologic  Description 


AY:  Silty,  same  as  above,  silt  25%, 

coarsening  downward 


AY:  Silty,  silt  brown,  25%  clay, 
dark  brown,  good  plasticity 


ND:  Silty,  poorly  sorted,  yellow- 

brown,  fine-medium  grained 


Very  slow  drilling 


AY:  Silty,  with  minor  sand,  poorly 

sorted  sand,  interbedded  with  clay 
and  silt 


LT:  Yellow-brown,  no  clay  visible 


LT:  Same  as  above,  with  trace  clay, 

fining  downward 


AY:  Silty,  brown 


UD:  Micaceous,  fine-medium  grained, 

moderatelv  sorted,  moist 


)ropped  waterline 


RADIAN 

CORPORATION 


Location _ 

Grid  Cell _ 

Coordinates  x 


Ground  Level  Elevation: 


Log  of  Drilling  Operations 


Boring  or  Well  No. .  RB-5 
Sheet  3 _ of  6 


I'cClellan  AFB  Tr'P  nhnse  IT 


ft.l'SL  (torn). 


Project  -  L— '  : 

Beginning _ 

Sampling  Interval  (Estimated)  J_ 
Type  Drill  Rig  and  Operator  Dri 
Log  Recorded  Bv  T-  liters 


_ and  end 

_ of  drilling  operation 

Composite  5 


Drillsvstem  1000  CSR, 


Lithologic  Description 


LAY:  Silty,  brown,  silt  25% 


LAY:  Silty,  yellow,  silt  35% 


LAY:  Grey-brown,  good  plasticity 


CLAY:  Silty,  dark  grey,  stained  with 

petroleum,  very  strong  odor  in 
cuttings 


LAY :  Same  as  above 


LAY :  Silty 


1LAY :  Sandv 


1LAY :  Silty,  yellow,  silt  25%,  clay 

fair  plasticity 


Water  98' 
pH  =  6.9 
Conduct ivity 
Temperature 
AID  17.0  ppm 


voter  120' 

1  =  7.5 

.'iiduetivitv 

emperature 


Depth 


CORPORATION 


Location _ 

Grid  Ceil _ 

Coordinates  x 


Log  of  Drilling  Operations 


Boring  or  W.n  Mo  RB-5 
Sheet  ot _ 6 


Prniem  IVCloTlan  AFB  I’-’  .  TT _ 

Beginning_ _ and  end 

___ _ of  drilling  operation 


Sampling  Interval  (Estimated), 


Cormositc- 


Ground  Level  Elevation:  ft. MEL  (torn).  Type  Drill  Rig  and  Operator  jJr  il  Is  vs,  ten  .000  CSE 

57  Loa  Recorded  Bv  Nutters  \  ••'it.  rt 


°  _co 

6  9-  <u  •?  ? 


Lithologic  Description 


CLAY:  Silty,  same  as  above,  yellow, 

strong  petroleum  odor  in  cuttings 


CLAY:  Silty,  yellow-brown,  fair 

plasticity 


Same  as  above 


SAND:  Silty,  poorlv  sorted,  fine- 

medium  grained,  water  bearing 


SAND:  Coarse,  subangular,  quartz  clear 

and  yellow,  Biotite  5%,  lithic  trag. 

10% 


SAND  and  GRAVEL:  Same  as  above, 
coarsening  downward 


Same  as  above 


Same  is  lbove 


ER4&DBAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  ..  .  yen  Mm  RB-5 
Sheet  _ _ of  6 


Location _ 

Grid  Cell _ 

Coordinates  x _ 

y _ 

Ground  Level  Elevation: 


i  =  -  3;  E 

c  =  ^  z  1  £ 

>  ■J'.  Q  CO 


57  ft  .>'SL  ( toro)  . 


Prn.prt  IVGlellnn  AFB  Ir'n  ^hase  It _ 

Beginning _ _ _ and  end 

- — _ _ _ of  drilling  operation 

Sampling  Interval  (Fstimafprtt  Composite  ?  dn 
Type  Drill  Rig  and  Operator Drillsvstem  1000  CSR/ 


Log  Recorded  Bv  T  .  I  ters 


L.  Holtcrt 


i)  c  o  <u  _  — 

12  d|o  i? 


Lithologic  Description 


CLAY:  S-ilty,  confining,  fair  plasticity 


CLAY:  Silty,  with  minor  sand,  inter- 

bedded,  silt  20%,  sand  10% 


:  10  gpm  0.5 


SANj:  Medium  grained,  with  clay,  brown, c50  gpm  0.5 
clay  10% 

Sieve  =  silt 
Water  sample  0.5 

SAND:  Medium-coarse  grained,  poorly  pH  7.8 

sorted  with  clay  matrix,  10%.  Lithic  Conductivity  =  21 
fragments  10%  Temperature  =  18° 


CLAY:  Yellow,  confining,  fair 

plasticitv,  gummv 


Same  as  above.  Coarsening  downward, 
increase  in  silt  w/depth 


CLAY:  Sandv,  light  brown 


Water  sample 

(food  contact  195' 
pH  =8.9 

Conductivity  =  30 
Temperature  =  18° 


SAND:  Coarse,  poor l v  sor'ed,  micaceous 

highly  oxidized,  quart/,  clean,  sub- 
nnguJ ar 


Log  of  Drilling  Operations 


RADIAN 

CORPORATION 


Boring  or  Well  No. 

Sheet  ft _ of  ft 


Location _ 

Grid  Cell _ 

Coordinates  x 


Ground  Level  Elevation: 


Prompt  IVOenan  A F B  I°P  ^haso  IT _ 

Beginning _ and  end 

_ of  drilling  operation 

Sampling  Interval  (Estimated)  1  °"',osi!:i-'  j _ (ft) 


f t .  >'SL  ( torn) . 


Type  Drill  Rig  and  Qnerator  Drillsvstt 


Log  Recorded  Rv  1  W  :lter- 


.000  CSR; 
He  I  tort 


Lithologic  Description 


SAND:  Course  grained,  poorly  sorted, 

same  as  above 


CLAY:  Yellow  brown,  confining,  good 
plasticity,  out  of  water 


Total  Depth  -  210*. 


rl50  gpm  0.3 


Grout  hole  through 
dual  tubes  with  35 
sacks  Portland  Tvp 
I —  1 1  cement. 


Depth 


RADIAN 

CORPORATION 


Location _ 

Grid  Cell _ 9.  18 

Coordinates  x  8375 
v  17375 

Ground  Level  Elevation: 


o  o)  c 

A  Q-  <D 

S  £  -x 

“  rrt 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  RB-6 
Sheet  of _ b 


C .  Cj  tr* 

>  uz 


_  projprt  McClellan  AFB  IE?  Phase  IT _ 

_  Beninninn  8-9-84 _ and  end 

_  8-9-84 _ of  drilling  operation 

— . . . .  —  Sampling  interval  (Estimated)  v-o:n'nosite  ? _ (ft) 

-  -  ,  ,  TvDe  Drill  Rio  and  ODeratorOrillsvstem  1000  CSR/ 

57  ft.NSL  (tono).  a  K  -  1  i 

-  Log  Recorded  Bv  T.  Walters \L.  Hoi  tort 


Lithologic  Description 


Drilled  by  the  dual 
tube  air  rotary 
method . 


SOIL:  Urrconsolidated 


CALICHE:  White,  with  topsoil 


Silty,  brown,  poorly  sorted 


SAND:  Silty,  loosely  consolidated, 

poorly  sorted,  medium  -  coarse 
grained,  moist,  fining  downward 


SAND:  Silty,  light  brown,  fine 

grained,  fining  downward 


SAND:  Siltv,  dark  brown,  verv  fine 


SAND:  Silty,  fine-medium  grained,  mod- 

well  sorted 


SAND:  Siltv,  poorly  sorted 


RADOAN 

CORPORATION 


Location _ 

Grid  Ceil _ _ 

Coordinates  x _ 

y _ 

Oround  Level  Elevation: 


Log  of  Drilling  Operations 


Boring  or  Well  Kin  RB-6 
Sheet  1 _ o<  6 


McClellan  AFB  IE"  phase  IT 


Prnjprt  ■ 

_ .  Beginning _ anci  end 

of  drilling  operation 

"  Sampling  Interval  (Estimated)  C  - - (ft) 

Tvpp  Drill  Rin  and  QneratorDr  i  1 1  svstem  1  000  CSR/ 
ft.MSL  (tore).  RornrHpri  RU  T.  Wa  tters  Vl  .  HulLort 


Log  Recorded  Bv 


U-  1  C  O  _ 

w  "cL  .2  d  §■« 

e.§H  ^  £ 

L-i  s  rn  H  r- 


Lithologic  Description 


SAND:  P-oorly  sorted,  fine-medium 

grained,  brown 


SAND:  Fine-medium  grained,  grading  dowr 

to  yellow  silt,  46-50  fining  downward 


SILT:  Yellow,  extremely  fine  "flour1 

texture 


CLAY:  Silty,  slightly  moist,  "flour" 


CLAY:  Silty,  red-brown,  more  oxidized 

than  above  unit 


CLAY:  Red,  silty,  same  as  above 


SILT:  Tan,  similar  to  silt  rrom 

above  46-50 


SILT:  Dark  brown,  cemented,  with  ciav 

stringers 


RADIAN 

CORPORATION 

Log  of  Drilling  Operations 

Rorinn  or  Well  Nn  RB-6 

Sheet  I  or  b 

!  nratinn 

Prn|prt  -  ,!'r  1  e  !  1  ■ 

in  AFP.  T T'r>  Tmsc  TT 

Grid  Cell 

Rerunning 

ano  enn 

Coordinates  x 

of  dri  Hina  oceration 

v 

Composite  ' 

Cround  Level  Elevation: 

-L  ,  TvDe  Drill  Ria  and  ODerator  Dri llsvstem  -000  CSR. 

Loq  Recorded  By  T.  Walters  '!..  do  It  art 

Lithologic  Description 


CLAY:  Dark  brown,  fairly  plastic, 

slightly  moist 


SILT  and  CLAY:  Mixed,  yellow 


CLAY:  Sandy,  sand  is  water-bearing, 

clay  is  confining 


SAND:  Clayey,  water  at  95',  sand 

fine-medium  grained,  clay  red-brown 


CLAY:  Yellow,  very  good  plasticity, 

conf ining 


CLAY:  Yellow,  same  as  above 


CLAY:  Yellow,  grading  to  sandy 

1 1A ' -  1  1 5  T 


CLAY:  Silty,  brown 


Water 

sample 

Water 

95’ 

pH  =  6 

.9 

Conduc 

tivity  =  2 

Temperature  =  24 

0.6 

0.6 

0.6 

0.6 

L-  si 

i  r  ii  1  it  i  on 

1 


RADBAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  W-.-ii  f'o. _ 
Sheet  4  of 


Location _ 

Grid  Cell _ 

Coordinates  x _ 

y _ 

Ground  Level  El ovation: 


_  i  , ,,  *  pr  v”'  pi  tt 

Prn|pcf  1  ■ 1  . 1__  2—1 _ ""  '  ' _ 

Beginning _ and  end 

_ of  drilling  operation 

Sampling  interval  (Estimated)  1  l~"  :  *' _ dt) 

Tvne  Drill  Rio  and  Operator  ->r  i  1 1  sv  st  cm  .  ;i":  CSX, 
Loo  Recorded  Bv  :  ■  \  ■  •  ■  ’  '  - 


57  ft.l’SL  (.torn). 


Lithologic  Description 


CLAY  and-  SAND:  Interbedded,  poorly 
sorted,  sand  producing  ±10  gpm 


CLAY:  Yellow,  silty,  poor  plasticity 


SAND  and  GRAVEL:  Coarse  grained, 
poorly  sorted,  subangular  quartz 


GRAVEL:  Poorly  sorted,  subangular 

quartz,  lithic  10% 


SAND:  Coarse,  dark  brown,  micaceous, 

poorly  sorted 


SAND  and  GRAVEL:  Poorly  sorted,  lithic 
fragments  10-15%,  quartz  clear,  yellow 


CLAY:  Grey,  confining,  sharp  contact 

wi  tli  above  uni  t 


SAND:  Brown,  fine-medium  grained  with 

clav  matrix,  muddy 


RADflAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  c.  Well  Nn  ^  ^ 
Sheet  _ of _ b 


Location _ 

Grid  Cell _ 

Coordinates  x _ 

y _ 

Ground  Level  Elevation: 


ft  .MSL  ( tooo)  . 


Prmert  lei  lan  AFB  ^hase  TT _ 

Beginning _ anc  end 

of  drilling  operation 
Sampling  Interval  (Estimated)  (-p-nosi te  (ft) 

Type  Drill  Rig  and  Operator Dr i  1 1  system  1000  CSR, 
Lon  Recorded  Bv  "■  '•<  liters  \L.  Holtort 


x:  °  %  c 

a.  —  °  £  i! 

/"N  —  •  T}  £— I  _  ^  l 

^  >  m  Q  (/)  ^ 


Lithologic  Description 


CLAY:  Silty,  brown,  fair  plasticity 


SAND:  Micaceous,  fine-medium  grained, 

moderately  sorted  with  oxidized 
water 


SAND:  Micaceous,  finer  than  above 
unit,  highly  oxidized 


CLAY:  Yellow,  fair  plasticity 


CLAY:  Yellow-grey,  confining,  out 

of  water 


SAND:  Fine-medium,  muddy,  251  clay 

matrix 


CLAY:  Yellow,  confining,  out  or  water 


SAND:  Coarse,  poor l v  sorted,  fine- 

coarse  grained 


I 


RAED9AN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No  _  . 

Sheet  b _ ot _ b 


Location _ 

Grid  Cell _ 

Coordinates  x _ 

y _ 

r. round  Level  Elevation: 


_  Prn,or t  -'•TKClan  APR  I  'Wa,,  IT _ 

_  Beginning _ ar.a  end 

_  of  drilling  oceration 

•  Sampling  Interval  (Estimated)  lL—— _ (ft) 

.  .  .  Tvne  Drill  Ria  and  OoeratorOri  1 1  svstem  1000  CSE, 

57  f  t  .MSL  ( tone)  .  „  T  .  -  - y.  •  .  ... 

0  t  nn  Recorded  Bv  T-  ->ni-ers_ V  •  » »-■  rt 


Lithologic  Description 


SAND:  F-ine-medium  grained,  poorly 

sorted,  quartz,  clear,  lithics  10% 


CLAY:  Yellow,  with  stringers  of  fine 

sand 

Total  Depth  -  210’ . 


rlOO  gpm 


Grout  hole  through 
dual  tubes  using 
Ready-Mix  cement 
truck  and  Portland 
tvpe  I — I I  cement. 


Total  Depth:  210  tout 


RADIAN 


Log  of  Drilling  Operations 


Boring  or  Well  No. 
Sheet  _ [ _ 


Location _ — 

Grid  Cell  9,  17 

Coordinates  x  8635 

v  16.310 

Oround  Level  Elevation: 


55  ft  .NSL  (  tono)  . 


Prn|CH  -cClellon  ATI  ! -1-  %lso  IT _ 

Beginning _ 5  August  1984 _ and  end 

6  Augrst  1984 _ 0f  grilling  ODeiation 

Sampling  Interval  iFstimatpm  (-or.poh.ite  ? _ (ft) 

Tvne  Drill  Rig  and  QDeratorDrillsvstem  1000  CSR/ 


Log  Recorded  By. 


a  1  r  e  r  s 


Lithologic  Description 


SILT;  light  brown,  w/2'  topsoil. 


SILT;  light  brown,  moist,  some  uncon¬ 
solidated  rock  fragments. 


SAND;  poorly  sorted,  loosely  consoli¬ 
dated,  107:  lithic  fragments. 


SAND;  silty  with  gray  clay  galls.  It. 
brown,  moderately  sorted. 


CLAY;  silty,  with  stringers  of  sand, 
brown,  clay  75%,  sand  25 %. 


CLAY;  silty,  trc.  sand  becoming  sandy 
clay  with  depth. 


Increase  sand  30-35'. 


Drilled  by  the  dual 
tube  air  rotary 
method . 


CLAY;  sand v ,  dark  brown,  sand  poor  I v 
sorted,  clay  red-brown. 


Log  of  Drilling  Operations 


RADOAN 

CORPORATION 


Boring  or  Well  No  Sil~ 
Sheet  _2 _ o< 


Location _ 

Grid  Cell _ 9,  L7_ 

Coordinates  x  8635 


Ground  Level  Elevation:  55  ft.l'SL  (tone). 


_  ‘vn,'1  lin  r »  T  r>  n  p  l  v M 

Project  LI-1  L  ^  iiH  ■■  1  -1"  ,L  •  ‘ _ 

Rpnmnmn  5  August  1984  and  end 

_ 8  August  198-t _ 0f  (-jniijng  operation 

Sampling  Interval  (Estimated)  ;  :  _ (ft) 

Type  Drill  Rig  and  OneratorDr  i  ll»vst<?r.  1  000  (  SR/ 


Loo  Recorded  By. 


0)  — 

Q  f 


a  O  oj 

o  a.  35 
■  -  I  EfS 


Lithologic  Description 


CLAY;  tan,  slightly  moist  very  little 
sand,  fine  grained. 


SAND;  very  well  sorted,  well  rounded, 
brown,  quartz  70%  lithics  30%. 


SAND;  clayey,  interbedded ,  clay  55-56’; 
sand  56-60'  clay  dark  brown,  fair 
plasticity. 


CLAY;  red  silty,  fining  downward. 


CLAY;  light  tan,  good  plasticity, 
gummy,  very  little  sand. 


CLAY;  tan,  fair  plasticity,  trace  sand, 
fine  grained. 


SAND;  silty,  brown,  with  silt  35%, 
clav  10%. 


CLAY;  brown  silty,  silt  20%,  clay  80,  . 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No.  . . 
Sheet  _ ’>  o< 


Location _ 

Grid  Cell _ 9>  17 

Coordinates  x  8635 

v  16.810 


Prmert  "Delian  A  Eh  T^P  ^hnse  TT _ 

Beainninc.  5  August  1984 _ and  end 

_ 6  August  1984 _ 0f  drilling  operation 

Sampling  Interval  iFstimatpdi  lCTns3t-  ^  (ft) 


«  i  ,  ,  r-i  -  r~  -  ,  Tvoe  Drill  Rin  and  Oneratnr  Dri llsvstem  -000  CSR, 

'■round  Level  Elevation:  5d  tt.MSL  (toro).  u'"i  my  anu  epeidiur  ^ 

'  Log  Recorded  Rv  T.  '■' >  Iters  _\I..  Holtort 


ai  c  o  o  r  I  -h 

~  -  c  6  9-  ®  '  ~  10 

g-  2  I  ^  2  I  | 

a  >  x  Q  cn  l_ 


Lithologic  Description 


CLAY;  brown  silty  silt  15%,  clay  poor 
plasticity. 


CLAY;  silty,  silt  30%,  fine-grained. 


CLAY;  same  as  above,  with  silt 
stringer  94-95 ’ . 


SILT;  light-brown,  with  clay  clasts 
water-bearing. 


CLAY;  brown,  confining,  no  cuttings 
return. 


CLAY;  tan-yellow,  plugged  bit  lost 
surface  seal. 


CLAY;  yellow-  trc.  silt,  fine-grained. 


SAND;  fine-med.  grained  with  clay 
stringers,  brown. 


RADBAN 

CORPOR  ATION 


Log  of  Drilling  Operations 


Boring  or  W'.il  f'-o _ 

Sheet  of 


Location _ 

Grid  Cell  9.  17 _ 

Coordinates  x  8635 

v  iTHfl 

Ground  Level  Elevation: 


prn[orf  Nr  C 1  o  1  1  an  APB  TDn  Phase  IT _ 

Beginning _ 5  August  1984 _ and  end 

_ 6  August  1984 _ of  drilling  operation 

Sampling  Interval  (Estimated)  tcrmnsite  >  (ft) 

SS  _  , .  ,  TvDe  Drill  Ria  and  Operator  Dr  ii  lsvstem  rOOO  CSR, 

ft.oSL  (tore).  3  K  — 

Log  Recorded  Rv  r.  liters \  L .  mo  1 1  j rt 


£  _  =  -J  S 

Q.  — ' 

(D  ^  C  ^3 

Q  = ■  *  H 


Lithologic  Description 


SAND;  fine-med.  grained,  micaceous, 
moderately  sorted,  oxidized. 


SAND;  fine-grained,  gray-brown,  with 
clay,  clay  25%,  sand  75%. 


SAND;  brown,  oxidized,  poorly  sorted, 
with  minor  clav. 


GRAVEL;  144’. 


CLAY;  sandy,  no  return. 


SAND;  coarse,  poorly  sorted,  brown, 
cemented . 


GRAVEL;  with  sand,  very  poorly  sorted, 
water  bearing. 


Lost  circulation 
water  sample 
pH  7.0 

Cond.  410 

Temp.  18°C 

o 

o 

o 

o 

0.0 

Sieve 

sis  = 

Later 

analv- 

sand 

sample 

RADIAN 

CORPORATION 


Location _ 

Grid  Cell  6,  17 
Coordinates  x  5880 
y  16 , 50C 


Log  of  Drilling  Operations 


Boring  or  Well  Nr> 

Sheet  1  of _ 6 


G.L.  Elevation  53 _ ft,  msl  (topo.) 


Project  Phase  II 

Beginning _ 30  July  1934 _ and  end 

_ 0f  drilling  operation 

Sampling  Interval  (Estimated) _ 5 _ (ft) 

Type  Drill  Rig  and  Operator  Dual  tube  rotary 
Log  Recorded  Bv  D.  Rirh-vann/T. Walters 


O  c 
6?; 


&£.  a  S  Si  z  E  * 

1-1  >,  tn  H  Q  CO  ^ 


Lithologic  Description 


TOPSOIL 


SAND;  silty,  fine-grained,  dry,  tan.  0. 


SAND;  similar  to  above  with  traces  of 
fine  gravel. 


SAND;  as  above. 


SAND;  similar  to  above,  coarsening  with 
depth . 


GRAVEL;  fine-grained  with  some  fine 
sand  and  silt,  slightly  damp,  tan. 


SILT;  with  some  fine  sand;  slight!; 
damp,  tan. 


SILT;  as  above. 


«4  IIAt.b 


RADIAN 


Log  of  Drilling  Operations 


Boring  or  Wei'  No. 
Sheet  2 


Location. _ . — — — - 

Grid  Cell _ d .  17 _ _ 

Coordinates  x _ 5880 _ 

v  16,500 

G.L.  Elevation  53  ft,  msl  (topo.) 


Prnjart  McClellan  Phase  IT 

Beginning _ 30  .July  19t-< _ and  end 

_ 31  .July  1984  of  drilling  operation 

Sampling  Interval  (Estimated) _ 5 _ (ft) 

Type  Drill  Rig  and  Operator  Dnal  tube  rotary 
Log  Recorded  By  D.Richr.ann  /T  . Walters 


Lithologic  Description 


SILT;  as  above. 


SAND ;  fine-grained  with  some  silt; 
slightly  damp,  tan. 


SILT;  sandy,  fine-grained;  slightly 
damp,  tan. 


SILT;  similar  to  above  with  minor 
fine  gravel. 


SILT;  as  above. 


SAND ;  fine-grained,  siltv;  slightly 
damp,  tan. 


SAND;  similar  to  above  with  trace  ;  me 
gravel  and  clav. 


CLAY;  sandv,  with  ninor  r  ine  crave': 
stiekv,  plastic,  wet  .  tan. 


ovm  (ppm) 


27  (meter  very 
unstable; 
battery  Low:_ 
discontinued 
measurements 


av  stringer 


A  04  IbSUi 


RB-8-L 


SAND;  fine-grained,  silty,  micaceous; 
slightly  damp,  red-brown. 


SAND;  similar  to  above;  wet. 


SAND;  coarse-grained  with  minor  fine 
gravel;  damp. 


SAND;  medium  to  coarse-grained,  moder¬ 
ately  sorted,  damp. 


SILT;  clayey;  water-bearing,  yellow- 
brown  . 


SILT;  as  above. 


SILT;  similar  to  above,  increasing  cla\ 
with  depth. 


SILT;  as  above. 


Lo 


RADIAN 

CORPORATION 


Location _ 

Grid  Cell  6,  17 
Coordinates  x  5880 


C.L.  Elevation  53 


^  -  o  ®  c 

q.  ~  C.  Zi  d9-JJ 

1 §  *  2 ig 

r  Q  CO 


Log  of  Drilling  Operations 


Boring  or  Well  Nn 
Sheet  _ 4 _ of _ fa 


RB-8-2 


_ _  Prnjert  McClellan  Phase  IT _ 

_  Beginning _ 30  July  1984 _ ana  ena 

-  - Lk  . ot  drilling  operation 

- -  Sampling  Interval  (Estimated) _ 5 _ lft) 

Type  Drill  Rig  and  QperatorDual  lulu-  Rot 
-f c  ’  msl  ( t  opo . )  Log  Recorded  By.  D.Richmann  /T.Wal ters 


Lithologic  Description 


OVM  (ppm) 


SAND:  siltv,  moderately  sorted;  slightly  0,04 
damp,  tan  to  brown. 


SAND;  similar  to  above;  wet, 


SAND:  as  above. 


SILT;  with  some  clay;  saturated,  tan  to 
brown . 


CLAY;  hard,  dry  to  slightly  damp,  tan 
to  brown. 


SAND;  medium  to  coarse-grained,  water¬ 
bearing,  brown. 


SAND;  as  above. 


RB-8-2  (140') 
T  =  L  8  °  C 
pH  =  8 

C  =  200  ..mhos 


SAND:  as  above. 


RB-S-  >  (  1  fall ' ) 
T  =  18%: 
pH  =  7  .  2 
C  =  210  mhos 


d  b4 


RADIAN 


Log  of  Drilling  Operations 


Boring  or  Well  No._iiii: 
Sheet  _ of 


Location _ 

Grid  Cell  6.  1 
Coordinates  x_ 

y_ 

G.L.  Elevation 


5880 

16.500 


ft,  msl  (topo.) 


Prniert  MrCf  el  1  an  Phase  TT _ 

Beainninn  30  July  19.81 _ and  ena 

31  July  1984  of  drilling  operation 

Sampling  Interval  (Estimated) _ 2 _ (ft) 

Type  Drill  Rig  and  Operator  Dual  Tube  Rotor-.- 
Log  Recorded  Rv  D.Richmann  /T. Walters 


Lithologic  Description 


SAND;  as  above. 


SAND;  similar  to  above,  slightly  finer- 
grained  . 


SAND;  fine  to  medium-grained;  minor 
silt;  water-bearing,  brown. 


CLAY;  some  sand;  plastic,  saturated, 
brown. 


SAND;  coarse-grained,  some  fine  gravel: 
highly  productive  aquifer. 


SAND;  as  above. 


SAND;  as  above. 


SAND;  as  above 


4  84  HAM) 


Location _ 

Grid  Cell  b,  17 _ 

Coordinates  x _ 3880 

y  16, 300 


Log  of  Drilling  Operations 


Boring  or  '.Veil  No  ____ 
Sheet  h _ of _ n 


ft,  msl  ( t  opo  .  ) 


Prr>jf*rt  MrClell.-m  ’T _ 

Beginning _ 30  July  .  .■  -  . _ jna  end 

31  July  1 98-1.  of  drilling  operation 

Sampling  Interval  (Estimated) _ ,tti 

Type  Drill  Rig  and  Operator  Dua  I  ’  .  ■  ' 

Log  Recorded  Rv  D .  K  i  ■  teaim  1  .  Na  lu-r-. 


Lithologic  Description 


SAND;  as  above. 


SAND;  as  above. 


SAND;  as  above. 


GRAVEL;  fine-grained,  with  some  coarse 
sand;  red-brown;  high  production  aquifei 


230' 
grouted 
and  Typ 
neat  ce 
t  deliv 
eh  dril 


RADIAN 

CORPORATION 


Location _ . _ 

Grid  Cell _ 2-1  ^ 

Coordinates  x  S2-i0 


c;.L.  elevation 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  RB-9 
Sheet  1  of _ 5 


f  t ,  msl  ( topo . ) 


PrnjQrt  ^Clellan  Ph_ase_Il _ 

Rpginning  8  August _ 19-84 _ and  end 

9  August _ 1984  nf  drilling  operation 

Sampling  Interval  (Estimated) _ 2 _ (ft) 

Type  Drill  Rig  and  Operator  Dual  tube  rotary  _ 
Log  Recorded  By  O.P.ichm.mn 


_  W,  Z)  O  0)  _  *H 

~  ~  c-  3  OS’S  "ci  c 

g-  Lie  2  «  ~ 

t-1  >,  cr.  h  o  cn  ^  o 


Lithologic  Description 


TOPSOIL. 


CLAY;  silty;  slightly  damp,  brown. 


CLAY;  as  above  to  approx.  13';  well 
sorted,  tan  silt  below;  damp. 


SILT;  well  sorted  with  minor  clay; 
slightly  damp,  tan. 


SILT;  well  sorted,  slightly  damp,  red- 
brown  . 


SILT;  similar  to  above;  clay  increasing 
with  depth. 


SILT;  clivev;  slightly  damp,  1  town. 


SILT;  is  above 


Depth 


RADIAN 

C  on  PC  W  AVION 


Location _ 

Gria  Cell  9,  13 
Coordinates  x  »24i 


Log  of  Drilling  Operations 


Boring  or  Well  No. -Ill- 
Sheet  -  ot _ L 


Klevation 


u  o  ^  c 

a.  I  6  S- ® 

§  c  2 

Q05h 


V  a  -x 
Cm  C  C3 
^  W  r- 


_  Prnjor t  McClellan  Phase  TT _ _ 

_ _  Rerunning  8  August  1984 _ ancj  end 

_  9  August  19H40(  drilling  operation 

-  Sampling  Interval  (Estimated) _ £  (ft) 

Type  Drill  Rig  and  Operator  hunt  tube  rotary 
t ,  msl  (topo.)  l  nn  Rerorrieri  Rv  D  ■  R  i  c hmann 


Lithologic  Description 


SILT;  clayey,  similar  to  above,  but 
red-brown . 


SILT;  with  minor  clay;  slightly  damp; 
red-brown. 


SILT;  similar  to  above,  but  light  tan. 


CLAY;  silty,  red-brown. 


CLAY;  as  above. 


CLAY;  as  above  to  68';  then  changes 
color  to  light  tan. 


CLAY;  as  above  to  approx.  74';  then 
silty  fine  sand,  slightlv  damp. 


CLAY;  plastic,  drv;  gray-brown. 


RADIAN 

CORPORATION 


Location _ 

Grid  Cell _ q  i  5 

Coordinates  x  82- 

y _ Uua 

O.L.  elevation 


Log  of  Drilling  Operations 


Boring  or  Well  NJn  RB-9 
Sheet  3  of _ 3 


ft ,  msl  ( topo . ) 


Prnjert  NoClellan  Phase  TT _ 

Beginning _ ft  Antv,cr  _ and  end 

9  August  3  984  nf  ^ r j  1 1 j n g  operation 

Sampling  Interval  (Estimated) _ 2 _ (ft) 

Type  Drill  Rig  and  Operator  Dual  tube  rotarv 
Log  Recorded  Bvn.  Ridinrmr 


d  Q-  0)  .=  sc 

2  i  «  r  5 


Lithologic  Description 


SAND;  fine-grained  with  some  silt; 
slightly  damp,  brown. 


CLAY;  silty,  moderately  plastic;  damp, 
brown. 


SILT;  with  clay  content  increasing  withl 
depth;  slightly  damp;  brown. 


SAND ;  fine-grained,  siltv,  minor  clay; 
moist  to  saturated  at  base;  brown. 


SAND;  clayey,  water-bearing  to  approx. 
103';  siltv;  moist  -  103-105';  brown. 


CLAY;  siltv;  moist,  brown. 


CLAY;  as  above. 


CLAY;  siltv;  moist,  red-brown  to  approx 
118';  118-110'  -  silt;  well  sorted;  moi 
liuht  brown. 


RADIAN 


CORPORATION 


Location _ 

Gnd  Cell  o  ,  is _ 

Coordinates  x  8240 

V  14.791 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  RR~  9 
Sheet  4  of 


ft,  ms  1  ( tone  .  ) 


Prn[prt  ‘-rC-le  Han  Phase  II 

Beginning _ 1  ()£4 _ and  end 

of  drilling  operation 

Sampling  Interval  (Estimated) _ 2 _ (ft) 

Type  Drill  Rig  and  QperatorDun ’■  Tube  fV't.-irv 
Log  Recorded  Rv  D.Lichnann 


Lithologic  Description 

SAND ; 

coarse-grained  with 

sil 

t  matrix. 

poor  1 

v  sorted;  saturated 

to  a 

pprox . 

127'  ; 

brown . 

CLAY; 

sandy,  plastic;  moi 

st ; 

brown . 

CLAY ; 

silty,  moist,  brown 

to 

approx . 

132'  , 

silt,  well-sorted. 

drv_, 

tan 

t  rom 

132-135. 

SAND; 

fine-grained;  with 

some 

silt ; 

moder 

ately  sorted;  drv,  t 

an  t 

o  approx. 

138' ; 

clayey  silt;  damp. 

tan 

to  base  of 

interval . 

SAND ; 

coarse-grained  in  c 

lav 

mat  r ix ; 

poor  1 

y  sorted;  water-bear 

ing. 

brown . 

SAND ; 

as  above. 

SAND; 

as  above. 

SAND; 

as  above. 

Remarks 
OVM  (ppm) 


-i  K4 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No._L 
Sheet  2 _ of 


Location _ 

Grid  Cell _ 9 .  15 

Coordinates  x  8240 
v  19,790 

.  52 

Llevat  ion 


f t ,  msl  ( topo. ) 


Prnjprt  McCteHun  mriso  -r  T _ _ 

Bemnninn  ]  fiK.', _ and  end 

lqSd  of  drilling  operation 

Sampling  Interval  (Estimated) _ 1 _ (ft) 

Type  Drill  Rig  and  Operator  nu.il  Tube  Hotnrv 
Log  Recorded  Bv  D  • 1,1  1  rirmn 


CL  —  |  £.  II 

QJ  —  I  1  E  i 


rj  O.  a) 

-S  £  -sc 


>:  x  c—  |owh 


Lithologic  Description 


CLAY;  plastic,  very  moist,  brown. 


SAND;  coarse-grained  in  clav  matrix; 
poorly  sorted;  water-bearing;  brown. 


SAND;  as  above. 


SAND;  as  above. 


SAND;  as  above. 


SAND;  as  above;  thin  red-brown,  piasti< 
clay  lens,  approx.  187-188.5’. 


SAND;  as  above;  plastic  clav  laver 
approx .  191.5-195’. 


SAND ;  similar  to  above,  becoming  better 
sorted  and  i  i  nor—  r  a  i  tied  with  depth; 

1 98 ’-200’  medium  sand;  clean,  saturated. 


H  I  H.'iM) 


RADIAN 

COUPON  ATION 


Log  of  Drilling  Operations 


Boring  or  Weil  Nn  :'.b  A; 
Sheet  _ _ o’ _ _ 


Location _ _ — _ 

Grid  Cell  b,  13 _ 

Coordinates  x  587  5 


Ground  Level  Elevation: 


:t.NSL  (tone) 


Project  :  _ _ _ 

Beginning _ 13  July  198- 

1  August  1984 

Sampling  Interval  (Estimated). 
Type  Drill  Rig  and  QperatorDr  j 
Log  Recorded  Bv  I  .  Jo  ■  - 


.of  drilling  operation 
'  _L _ ft) 

\, 


Lithologic  Description 


TOPSOIL,  unconsolidated  tan-orown, 
poorly  sorted.  0.0  _ 

0.0  I 

SAND;  unconsolidated,  mod.  well  sorted.  Injected  water  10'.  - 
damp  from  creek  nearbv.  ~ 


Drilled  hv  t hi-  : 
tube  ai  r  ret  if 
method . 


CLAY  and  SILT;  with  minor  clay  clasts 
light-dark  brown,  clay  2 3  . 


SAND;  CLAYEY  257"  clay;  tan,  sand  is 
coarse,  unconsolidated. 


Same  as  above. 


SAND;  silty,  fine-coarse  grained 
poorLv  sorted,  coffee  brown,  uncon. 


SAND  and  GRAVEL;  poorly  sorted  coffee- 
brown  . 


SAND;  si  It v  verv  well  sorted,  micaceous  0.0 
low  energv  fluvial  svstem. 


t’W  V 


RADQAN 

CORPORATION 


Log  of  Drilling  Operations 


„  RB-10 

Boring  or  Weil  No _ _ 

Sheet  _ of _ 1 


Location. 
Grid  Cell 


1,  15 


Coordinates  x  5875 

y _ Uuh21 

"round  Level  Elevation 


43  ft. ”SL  ( torn) 


Prompt  "''nCl  m  AT*  T'’:>  ^aae  - _ 

Beginning _ 13  July  198-4 _ ana  ena 

_ 1  Augus t  1984 _ 0f  grilling  operation 

Sampling  Interval  iFstimatpm  1  1  1  -  -  "  _ (ft) 

Type  Drill  Rig  and  Oneratordr i  1 1  system  1  000  (  SK, 
Loo  Recorded  By  ;  :  :  V  : 


Lithologic  Description 


SAND;  fine  grained  micaceous,  modera¬ 
tely  to  well  sorted,  silt  matrix  20%, 
sand  is  moist. 


SAND  and  CLAY;  interbedded,  brick  red, 
fine  grained,  well  sorted. 


SAND;  silty  with  20%  lithic  fragments, 
well  sorted,  subrounded  quartz  grains, 
biotic  5% . 


SAND;  silty,  tine-medium  grained,  mica¬ 
ceous,  smokev  quartz  70%,  lithic  frag. 
20%,  biotite,  10%. 


SILT;  eolian,  extremely  well  sorted, 
yellow,  slightly  moist. 


CLAY;  silty  tiar  plasticity. 


STI.T;  pnr  plasticity,  light  brown, 
water  bearing. 


SILT;  brown,  water  bearing,  moderately 
!to  well  sorted,  with  3-10'  brown  clay. 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No. 
Sheet  _ ; 


Location _ 

Grid  Cell _ 

Coordinates  x_ 

y. 


5875 

1-4.625 


rot; ml  i.t’vt'  i  i. !  ovation: 


Project  lill  - L'  -  -  :n  L— . 

Beainmnn  13  .July  198- 
_ 1  August  1984 _ 


.and  end 


r  t .  1'SL  (  t  oro) 


_ 1  August  1984 _ of  drilling  operation 

Sampling  Interval  (Estimated)__12__Ll_ _ (ft) 

Type  Drill  Rig  and  Operator  Drills*.’ stem  -'4)0  CS8 
Log  Recorded  Bv  T  .  ■■■  :  A.  -  r  -  V  •  "  1  • ■  rt 


Lithologic  Description 


SILT;  fine-grained,  brown,  some  stringer 
of  clav  1'  thick. 


SAND;  fine-coarse  grained,  poorlv 
sorted,  auartz,  subangular,  water¬ 
bearing  . 


SAND;  moderately  sorted,  quartz,  sub- 
angu lar . 


SAND;  poorly  sorted,  medium  to  coarse 
grained . 


CLAY;  silty  good  plasticity,  coffee 
brown. 


SAND;  fine-medium  grained,  sub-angular 
quartz,  moderate  lv  sorted,  coarsening 
ith  depth. 


SAND;  medium  to  coarse  grained  poorly 
sorted,  quartz  is  angular,  lithic  t'rag- 
ents  102. 

CLAY;  silty,  coffee-brown,  poor  plasti¬ 
city,  trace  water  at  upper  contact  with 
sand  . 


RADBAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  W-  ii  '  o _ 

Sheet  of 


RB-10 


Location _ 

Grid  Ceil _ 1 .  1-5 _ 

Coordinates  x  587  5 

V  Is .  625 

Creund  I  ovel  Elevation: 


f  t . ”SI.  (  t  oro)  . 


Prn,Pr.  ^  ^  ^  ^  -• _ 

Rpninnmn  13  Julv  1984  _ and  end 

_ 1  August  1984  of  drilling  operation 

Sampling  Interval  (Estimated)  ILLlll  _ ,ft) 

Type  Drill  Rig  and  Operator  Dnl  ,.-ystem  .  000  <->R, 


Loq  Recorded  Bv 


.c 

Q 

—  i»  a 

>  JG 

ID  No.  of 
Sample 
Taken 

Lithologic  Description 


SILT;  sandy. 

CLAY ;  good  plasticity,  light  brown, 
becoming  silty  clay  128-130’. 


CLAY;  silty  silt  fraction  increasing 
with  depth,  coarsening  downward. 

SAND;  moist.  Sand  moderately  sorted 
medium  to  coarse  grained,  dropped 
probe ,  bore  hole  dry . 


LAY ;  brown,  good  plasticity 


Trc.  water  at 
contact  injecting 
water . 

Trc.  water  128-13 


■Jater  sample 
1st  major  water 
bearing  sand 
Temp.  18 3 C  q  ^ 
pH  7 . 1 
Cond.  490 


SAND;  poorly  sorted,  tan,  med-coarse 
grained . 

SAND ;  med-coarse  grained,  poorlv 
sorted,  145 ’ -  148  1  . 


SAND;  coarse,  poorlv  sorted,  148’-150’. 


CLAY;  good  pListicitv,  tan  with  10' 
sand  int urbedded ,  trc.  water. 


CLAY;  red.  with  sand  stringers. 


Water  +  5  gpm. 
0 .  5 

Sieve  =  sand 
Water  sample 


ER4&DBASN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  .  'Veil  Mn  Rii-IO 
Sheet  _ of _ ' 


Location _ _ 

Grid  Cell _ 1 .  15 _ 

Coordinates  x  587  5 

v  14.625 

Oround  Level  F.l ovation: 


'.‘cC  I  o  !  Ian  AFP  Ipp  minse  tT 
in  13  Julv  1984 


Project 

Reginmnn  ^ 

1  August  1984 


anG  end 


_of  drilling  operation 

Common  itc  ■  (ft) 


- —  Sampling  Interval  (Estimated)  -  1  ‘ i - ’ - (“) 

,  -j  .  ,,_T  .  .  Type  Drill  Rig  and  Operator system  .000  CSn 

-*3  rt.l’SL  (toro) .  a  _  .r  . .  .  ..  lIr,,-r 

- —  Loq  Recorded  Rv  '  •  •  •  ••f's \L .  .t  it.u 


t~  =r-i  6 

CD—  i  ~  2  -  OJ 

Q  >  X  =“  Q  M  *- 


Lithologic  Description 


SAND;  clayey,  tine-coarse  grained,  Water  +  5  gpm. 

poorly  sorted  with  stringers  of  red  cla\|. 


CLAY;  sandy  with  white  gypsum  minerals, 


SAV’D;  cemented,  rusty  red  w/gvp. 
minerals,  may  be  volcanic  in  origin. 


CLAY;  good  plasticity,  gray  with  gypsum  0.6 
streaks. 


SAND;  fine-medium  grained  with  50 
magnetite,  oxidized,  micaceous  water 
bl ood-red . 


SAND;  medium  grained,  moderately  sorted 
quartz  clear-yellow,  highly  oxidized. 


SAND  and  CLAY;  interbedded,  poor  plas¬ 
ticity,  clav  does  not  contain  water, 
sand  producing  +  50  grim. 

CLAY,  confining  with  sand  stringers  1' 
thick,  tan. 

I'ot.iL  Depth:  LOO  K'*et 


+  100  gpm .  0.5 


iual  tunes  w  Seauv 
'is  Port  Lind  Cement 


Depth 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No.£iL_LL 
Sheet  _ 1  of  5 


Location _ ______ 

Grid  Cell _ '  •  *  1 

Coordinates  x  '-.on 
V 


ft,  msl  (topo.) 


Prnjprt  McClellan  Phase  II _ 

Beginning _ 6  August  ]  °sg _ and  end 

_ l  August  1984  Q(  cjnlijng  operation 

Sampling  Interval  (Estimated) _ 1 _ (ft) 

Type  Drill  Rig  and  Operator  Tun  l  tube  rotarv 
Log  Recorded  Bv  D .  P.i chmnr.n 


Lithologic  Description 


TOPSOIL. 


SAND;  very  fine-grained;  minor  clay, 
dry  to  slightly  damp;  tan. 


SILT;  well  sorted;  minor  clay  increas¬ 
ing  with  depth;  gray  brown  to  brown; 
slightly  damp. 


SILT;  same  as  above. 


SILT;  lining  downward  to  silty  clay; 
slightly  damp;  gray  brown  to  brown. 


SILT;  well  sorted;  slightlv  damp;  tan 
to  red-brown. 


SILT;  fine  sandv;  moderately  sorted: 
slightlv  damp;  tan. 


SAND;  medium-grained,  siltv  to  appr. 
3A.3';  red-brown ,  we  1  1  sorted  silt  In. 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No._Liili_L 
Sheet  -  of  5 


Location _ 

Grid  Ceil  9 :  ^ 
Coordinates  x_ 

y_ 

■  novation 


-p  v  o  ®  c 

—  ~  ’Z.  o  6 

■  -  V  E  2  C  ^ 


8400 

13,350 


>-  u~.  ~  Q  CO 


f  t  ,  rnsl  ( topo.  ) 


Project  McClellan  Phase  I] 

Beninninn  6  August _ I  984 _ an(j  encj 

_ ~  August _ 1 984  0f  drilling  operation 

Sampling  Interval  (Estimated)— _ 2 _ (ft) 

Type  Drill  Rig  and  Operator  Dual  tube  rotarv 
Log  Recorded  Rv  nia’arirn _ 


Lithologic  Description 


SAND  and  SILT;  interbedded,  slightly 
damp;  red-brown  to  gray. 


banded . 


SILT;  with  clay  increasing  with  depth; 
hard;  brown. 


SAND;  fine-grained  with  some  clay  and 
silt;  poorly  sorted;  damp;  red-brown. 


LAY;  silty,  hard;  brown. 


OVM 

(ppm) 

0.0 

O 

O 

Color 

banding  sugge 

alternating  oxidize 

and  r 

educed  zones .  - 

o 

o 

Inj  ec 

ted  water. 

0 . 0 

0.0 

1  n  j  e  o 

ted  water. 

CLAY;  similar  to  above,  grading  down¬ 
ward  to  well-sorted  silt. 


SILT;  well  sorted,  grav  brown  to  approx. 
72';  brown  silty  only  to  base  of  inter¬ 
val,  damp . 


SILT;  well  sorted  to  approx.  77';  poor  1 1 
sorted  medium-grained  sand  below;  lamp; 


CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No.ii!L_LL 
Sheet  3 _ of _ 1 


f  t ,  msl  ( topo . ) 


Pfn|prt  Ni-CLelljn  Phase  IT _ 

Regmnmo  ^  August  1  o-.-,  and  end 

7  August _ of  drilling  operation 

Sampling  Interval  (Estimated) _ 2 _ (ft) 

Type  Drill  Rig  and  Operator  huoj,  LlLL  rpL;!rv 
Log  Recorded  Bv  '  ■  ■  jjf  chrmnn 


Lithologic  Description 


SILT;  some  fine  sand;  minor  clay  near 
top  of  interval;  damp;  grav-brown. 


CLAY;  silty;  damp;  brown. 


CLAY;  silty  to  very  plastic;  minor  sand 
lenses;  damp;  brown. 


SAND;  with  some  silt;  moderately  sorted: 
grading  downward  to  well  sorted  silt; 
moist;  grav  brown. 

SAND;  medium  grained,  water-bearing; 
grading  to  well-sorted  silt,  moist, 
below  approx  103.5';  brown. 


CLAY;  silty;  hard;  damp;  brown. 


CLAY;  as  above. 


CLAY;  as  above  to  approx.  118.5' 
sand v  c  1  nv  be  1  ow . 


4  H4  !6%b 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No. _ 
Sheet  ot 


RB-1 1 


Location _ 

Grid  Cell _ 2a 

Coordinates  x  8400 

y  L3.350 

i>.L.  i'  1  evat  ion  52 


is  1  (tone.) 


Project  -'LClellan  Phase  II 

Beginning _ 6  August  iokc _ and  end 

_ l  August _ l0'-4  ot  drilling  operation 

Sampling  Interval  (Estimated) _ 2 _ -(ft) 

Type  Drill  Rig  and  Operator!^,; I  Tube  P.otaru 
Log  Recorced  Bv  P  -  P  :  hm.-irm 


O  0)  c  a 

Q  ^  —  W-i 

2  n  «  ~  2 

c.mh  u 


Lithologic  Description 


CLAY;  wet  from  approx.  124 ’  — 125  * ;  brown 


CLAY;  as  above. 


SAND;  coarse  grained;  silty;  poorly- 
sorted;  saturated;  brown. 

CLAY;  hard,  dry  -  135 ’-138' . 

SAND;  as  above  -  138'-140'. 


CLAY;  sandy;  poorly  sorted;  damp;  brown 


SAND;  with  some  clav;  poorlv  sorted, 
very  moist;  red-brown. 


SAND;  coarse;  and  fine  gravel  in  clav 
matrix;  poorlv  sorted;  water-bearing, 
red-brown. 


SAND;  as  above  to  appro- .  158' ;  sand  v 

clav  be  Low. 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No._!! 
Sheet  _ of 


Location _ 

Grid  Cell _ 9 ,  1L 

Coordinates  x  8400 

v  TT^TX 

'■'•■I.  SI  ova  t  ion  52 


Prr>)prt 

Beginning _ ft  A 

7  August 


and  end 


f  t ,  nsl  (topo. ) 


_ '  August  L'H-  of  drilling  operation 

Sampling  Interval  (Estimated) _ 2 _ (ft) 

Type  Drill  Rig  and  Operator  Leal  Tube  Rotarv 
Log  Recorded  Bv  • 1  : '  i  inn 


Lithologic  Description 


CLAY;  hard;  brown. 


GRAVEL;  well  sorted,  water-bearing  to 
approx.  168';  then  clay,  as  above. 


CLAY;  hard;  dry,  brown  to  approx.  172' 
then  micaceous  gravel;  saturated. 


SAND;  fine-grained;  with  some  silt: 
water-bearing;  brown. 


SAND;  similar  to  above;  micaceous, 
alternating  with  lenses  of  clay. 


SAND;  as  above. 


CLAY;  hard;  brown. 


RADIAN 


Log  of  Drilling  Operations 


Boring  or  Well  No  RB-I2 
Sheet  1  of  5 


Location _ 

Grid  Cell _ 6 ,  14 _ 

Coordinates  x _ 5800 _ 

v  13.900 _ 

O.L.  Elevation  47  _ ft,  msl  (topo.) 


Prnprt  McClellan  Phase  IT _ 

Beginning _ 1  Ammsr  1984 _ and  end 

3  August _ ot  drilling  operation 

Sampling  Interval  (Estimated) _ 2 _ (ft) 

Type  Drill  Rig  and  Operator  Qua!  tube  rotary 
Log  Recorded  Bv  L .  ,:h~  i— i 


Lithologic  Description 


TOPSOIL. 


SAND;  poorly  sorted;  damn;  brown. 


CLAY;  some  silt  and  fine  sand;  birr ; 


SILT;  in  ter  bedded  w  i  t  h  hard  o  '..tv; 
sliyhtlv  damp;  medium  to  i.irk  brown. 


SILT;  well  sorted,  -rad  inn  to  :  ine  s.  i: 
at  base;  sli^htlv  damn;  brown  to  red- 
dish  brown. 


SAND;  fine-grained ,  some  ••  lay;  sliaiit 
damn;  brown. 


CLAY;  siltv,  interbodded  with  silt: 
minor  sand;  slightly  damp;  brown. 


SILT;  yradiny  to  fine  sand;  si  i. bit! 
damp;  brown. 


4  H4  Ibbbb 


RADIAN 

CORPORATION 


Location _ 

Grid  Cell _ 6,  14 

Coordinates  x  5800 


G.L.  Elevation 


Log  of  Drilling  Operations 


RR-  1  ’’ 

Boring  or  Well  No  — 

Sheet  -  of  £ 


ft ,  msl  (tono, ) 


prnjCrt  McClellan  Phase  TT 

Rpginmnn  3  August _ 1  _ and  end 

3  August  1984  nf  drilling  operation 

Sampling  Interval  (Estimated) _ 2 _ .(ft) 

Type  Drill  Rig  and  Operator  Qua  1  tube  rotary  _ 
Log  Recorded  Rv  D.P.ichnnnn 


Lithologic  Description 


SILT;  some  silty  fine  sand;  damp;  brown. 


CLAY;  gray'- brown;  some  silt  and  fine 
sand;  damp;  red-brown  to  brown. 


SILT  and  fine  sand;  damp;  yellow-brown. 


CLAY;  silty  and  plastic  with  hard  clay 
laver  near  base;  damp;  dark  brown. 


SAND;  fine-grained,  silty  grading  to 
clavev;  damp;  brown. 


SAND ;  fine-grained;  damp;  brown. 


SILT;  well-sorted;  damn;  grav-brown 
to  oxidized  red-brown  at  approx.  '2 


CLAY;  siltv,  plastic;  moist;  brown. 


tj4  »6*>b6 


RADIAN 

COHPOHATION 


Location - 

Grid  Cell _ 6-  H 

Coordinates  x  5800 

v  13,900 

47 

C.L.  Elevation 


— *  .  —  _  o  £-  pi 

CXr-  Z-  O  P  -X  —  c 

cj  —  Z)  B  ^  2  s  ^ 

o  ^  ^  5  Q  cb 

>p  10  r*  —  CD 


Log  of  Drilling  Operations 


Boring  or  Well  No. _ 
Sheet  1  of 


RB-1  J 


_ p^r^>  -  -ri,-1  t.-in  Phase  I! - - - 

_ ___  Ronmning  3  August  h-* - and  end 

_  _ 3  August _ 19K4  of  drilling  operation 

- -  Sampling  Interval  (Estimated) - 1 - (ft> 

Type  Drill  Rig  and  Operator  Dual  tiiro  rotarv - 

It,  nsi  (topo.)  Log  Recorded  - - - - 


Lithologic  Description 


0VM  (ppm) 


CLAY;  silty,  hard;  slightly  damp;  gray-  Injected  water. 


brown. 


CLAY;  sandy ,  slightly  damp,  brown; 
wet  at  89 ' . 


I  No  sample, 


SAND;  fine  to  medium-g rained;  moist  but 
not  saturated;  brown. 


SAND;  as  above;  trace  clay;  water  at  98 


—  RB- 12-1  (100’) 
■  !  I  =  16  °C 
;  pH  =  b.S 
— 1  C  =  310  ..mhos 


CLAY;  hard,  dry;  brown. 


CLAY;  silty,  grading  to  silty  tine  sand; 
slightly  damp;  brown. 


CLAY ;  s i 1 1  v ,  damp;  b  rown . 


CLAY;  as  above . 


ADIAN 


ORPQRATIOM 


6,  14 
5800 


Log  of  Drilling  Operations 


Boring  or  Well  No. __ 
Sheet  of 


Prnigrl  Ph.ist  I 

Beainninn  3  August _ 1  ‘AW _ ancj  enCj 

_ 1  _ •  u "  *  at  drilling  operation 

Sampling  Interval  (Estimated) _ 5 _ (ft) 

T,pe  Drill  Rig  and  OoeratorDn.i  1  Tube  Rot.irv 
Log  Recorded  Bv..  ''  -  -nn 


:sl  (tone.) 


Lithologic  Description 


CLAY;  as  above. 


CLAY;  as  above. 


CLAY;  as  above. 


CLAY;  as  above;  wet  at  138' 


SILT;  with  some  sand;  water-bearing; 
brown . 


CLAY;  si  l  tv,  .iradine  to  ,-lavev  silt  and 
tine  sand;  slight  lv  damp;  altern.it  ini; 
■^rav-brown  to  red-brown. 


CLAY;  is  above 


:  II.  I ;  with  some  e  lav  ilternatina  wit.1 
’.It'-'  ''lav;  slt.'htlv  damp;  brown. 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No _ _ 

Sheet  1  of 


Location _ 

Grid  Cell _ 

Coordinates  x 


.  1. .  !.  lovat  ion 


6 .  19 
5800 
L  3 , 900 


Project  MC  ■  . ■  ■  ?  n;, 

Beninnino  3  August 
3  August 


and  end 


ft,  msl  (topo.'i 


_  -  I :i -  ot  drilling  operation 

Sampling  Interval  (Estimated) _ 2 _ (ft) 

Type  Drill  Rig  and  Operator  Lo.ii  Tube  Rotary 
Log  Recorded  By J lLLLLlLC 


Lithologic  Description 


CLAY;  silty,  plastic;  moist;  light  gray 


CLAY;  similar  to  above;  wet. 


CLAY;  silty  overlying  clayey  gravel; 
brown  to  red  brown. 


GRAVEL;  poorly  sorted,  clay  matrix, 
water-bearing;  red  brown. 


GRAVEL;  similar  to  above;  fining  down¬ 
ward  to  clayey  sand;  poorly  sorted; 
water-bearing- red-brown. 


SAND;  with  elav  matrix 
moist;  red-brown. 


;  poorly  sorted: 


SILT;  with  some  olav;  damp;  red-brown. 


SILT;  well  sorted;  sliahtlv  damp; 
vc 1 1 ow- brown . 


OVA 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No._J_L 
Sheet  ‘ _ of 


Location. 
Grid  Cell 


McClellan  AFP,  IFF  "Paso  IT 


JL-Ja 


1 100 


Coordinates  x _ 

v  13  580 


Proiect. 

Beomninn  H-15-S4 


and  eno 


Crnund  Level  elevation:  ft.l'SL  (tore). 


_ 8-1 7-8L _ 0f  drilling  operation 

Sampling  Interval  iFstimatprii  ■  emros  1 :  _ (ft) 

Type  Drill  Rig  and  Operator  Chicago  Pneumatic  CP  C| 
Loc  Recorded  Bv  W.  Poejttner _ 10 .  i;,  rs; 


JO  O' 


o 

Q 


£  c 
c.  cu 
C 

5  ™ 
c n 


a  SC 


Lithologic  Description 


Remarks 


^10 


-15 


.80 


-10 


.15 


ovm  (ppm) 


SAND :  Si  It y ,  clayey,  fine  to  medium 

grain,  brown 


SAND:  Silty,  tine  to  medium  grain, 

b  rown 


CLAY:  Siltv,  sandy,  fine  to  very  fine 

grain,  tan 


SAND:  Clayey,  silty,  fine  to  very  tine 

grain,  brown 


SAND:  Clean,  medium  grain  to  fine 

grain,  poorly  sorted,  tan 


SAND :  Silty,  fine  to  medium  grain. 

poorLv  sorted,  tan 


SAND :  Siltv,  fine  to  very  fine  grain, 

tan  to  brown 


CLAY:  Siltv,  sandv,  fine  to  verv  tine 

grain,  t.111 


0.  1 


0.5 


0.3 


0.3 


0.25 


0.1: 


* 


RADIAN 

CORPORATION 

Rnrinq  nr  Well  Nn  13 

Log  of  Drilling  Operations  Sheet  — - o' — ; - 

1  nrntinn 

PrO|PCt  l'(  :o.l.,n  r.  ■  '  ■'  "!>•'> se  T  . 

Grid  Cell 

Beamnmg  8-15-84  and  end 

Coordinates  x 

8-L7-84  of  drilling  operation 

V 

C round  level  Lievatien 

.  r  "  •  t  1  t - 

45  .  _  ,  Tyne  Drill  Rm  and  Onftfatoit'nloaui’  ••’neur.at  ic  C.’_' 

‘  r  t ..  SL  (  t oro  ‘  .  . .  \ 

Leo  Recorceo  Bv  ••  •  ^uatner  \:v.  f'.-sr. 

Lithologic  Description 


SAND:  Clayey,  tine  to  medium  strain,  0. 

b  rown 


SILT:  Clavev,  sandy,  line  to  very  fine 

grain,  tan 


SILT:  Clayey,  sandy,  very  tine  grain, 

tan 


SiLT:  Clavev 


SAND:  Silty,  micaceous,  fine  to  very 

fine 


SAND :  Clayey,  medium  to  coarse  grain, 

plastic,  dark  brown 


CLAY:  Si  1  tv,  s.iinlv ,  i  i.ne  to  medium 

grain,  brown 


SILT:  Clavev,  s.indv,  tan 


RADBAN 

CORPORATION 

1  nr^fmn 

Boring  or  '.Veil  No _ 

Log  of  Drilling  Operations  Sheet  - :• 

Project  •  ■'*  le.  .an  i  "  :  ■  •  • 

i  3 

Grid  Cell 

Becinninq  8-15-84 

.  and  end 

Coordinates  x 

8-1 7-84  ct  drillmc  c 

ceration 

V 

ifn 

(".round  Level  Elevation: 

...  Tvoe  Drill  Ria  and  OoeratorChi  •  ;  Pn-.:r. 

rt./SL  (tore).  '  . .  .. 

Log  Recorded  Bv 

at ic  CL  2 

.  '  !'  S  l 

Lithologic  Description 


SAND:  C-layey,  cine  to  medium  grain, 

b  rown 


SAND:  CLayey,  fine  to  medium,  brown 


SAND :  Si  icy,  clayey,  cemented,  brown 


SAND :  Fine  to  medium  grain,  brown 


CLAY:  Siltv,  sandy,  micaceous,  hard 


SAND:  Siltv,  medium  to  coarse  grain 


SAND  :  Micaceous,  i  i  no  to  medium  r  .  i  a 


SAND:  Fine  t"  medium  cram,  !>r>wn 


CORPORATION 

1  oration 

Boring  or  Weil 

Log  of  Drilling  Operations  Sneet  - - 

Pi-niprt  I ' '  •  - ;U  1 "  ■ 

No  1  3 

T  T 

Grid  Cell 

Reoinninr  3-15-84 

Coordinates  x 

8- 1 1 -84  of rtn 

lling  cceraticn 

Y  . 

-  Ramming  Interval  iFmirnntpm  ' 

-L  ,  Tvoe  Drill  Ric.  ana  Onerator  dh  i.  a.-a 

1  no  Recorded  Rv  -  vainer 

1  t  I.'  ^ 

•  '•round  Level  u! ovation:  45 

- - - - - - - 1 - 

Lithologic  Description 


SAND:  C-layev,  silty,  plastic,  brown 


SILT:  Clayey,  brown  to  tan 


CLAY :  S  i  ity  ,  sandy ,  b rown 


.0.15  .  , 

SAND:  Siltv  fine  to  medium  .train  with  •vator  samp  ie  it  1-0 

sparse  c  Lay  clasts  P'1  =  3  •  * 

Tempo  l  it  :  r-.  -  — 


Coniine t  iv  :  tv  =  J*’d 


SAND:  Siltv  fine  to  medium  _;rain,  brown  ,  n.  a 

water 


SAND:  Cl.ivoy,  fine  to  medium  yr  sin, 

brown,  water 


IAN  I):  i  1  L  v  ,  mod  i  um  L . 

ibundant  water 


■  i r so  .:r.ii:i, 


SAND :  Cli’in,  nod  i  lit:  t.  ■  mi  iiniiwmi 

water 


RADBAN 

CORPORATION 


Location _ 

Grid  Cell _ q  .  IQ 

Coorcinates  x  5100 
v  9  700 

"round  Level  Elevation: 


Bonng  or  Well  No  RB  1  -> 
Sheet  _ - _ of  ^ 


Log  of  Drilling  Operations  — 1 - 

McClellan  AFB  "base  TT 


f t .MSL  ( topo) . 


Prompt  -  ci  :mnn  .  e  n  i  -  .-.o-e  .  ■ _ 

Reninninn  8-27-84 _ ana  end 

_ 8-28-84 _ of  drilling  operation 

Sampling  Interval  (Estimated)  ~ ',r^-os:i  te — ! _ (ft) 

Type  Drill  Rig  and  Operator  Chicago  Pneurr.a  tic  C?_D0< 


o  _ 

o'  S-| 

^  =  <0 


o  e-  §  I  ■£  z 


Loa  Recorded  Rv  Bnettner 


Lithologic  Description 


\  2  ■  '  1  L‘  t 


SAND : 

Clayey, 

medium 

to  very 

£  ine 

grained  quart 

z,  brown 

SAND : 

silty,  t 

layev , 

fine  t o 

ined  i 

am 

grained,  FeOx  s 

tainin 

8 

S  AN  D : 

Siltv,  clayey. 

coarse 

to  ve 

rv 

tine 

grained , 

Light  t 

an 

SAND : 

S i L tv  w 

th  clay,  very 

r  ine 

era 

ined,  tan 

SAND 

Clayey, 

fine  t 

o  very 

ine 

gr; 

ined,  tan 

to  brown 

S  AN  D 

Clayey , 

silty, 

sand, 

ine  t 

o  very 

fine  grained 

clay. 

p  last  ii 

SAND 

Fine  to 

very  f 

ine  -;rai 

ned  , 

tan 

to 

Light  gra 

/ 

•  SAND 

Fine  to 

vor v  f 

ine  era 

ned  , 

t  an 

to 

light  brown 

Remarks 


Log  of  Drilling  Operations 


RADIAN 

CORPORATION 


Boring  or  Well  Nn  RH  L4 
Sheet  - _ of  5 


Location _ 

Grid  Ceil _ 

Coordinates  x _ 

y _ 

Freund  Level  Elevation:  45 


I'oClell.m  AFH  IDT1  11  ho.se  TT 


Prn)prt  LL  • •  •  _j_  '■ 
Benmninn  8-27-84 
8-28-84 


.and  end 


_ _  _ o--a  o-i _ of  dniimg  operation 

- .  Sampling  Interval  (Estimated)  1 1 1 _ _ _ (ft) 

:  t  ....j  (t1ro'j  Type  Drill  Rio  and  Operated ‘i  i  .  i  vo  '.‘neu-ai  CPJf  < 
Leo  Recorded  R v  •  hoe ttner  \ .  -.■■rst 


B34&D0AN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  RB  1 
Sheet  1  of  : 


Location _ 

Grid  Cell _ 

Coordinates  x _ 

y _ 

("".round  Level  Elevation: 


tt.l'SL  (tone). 


Prnrot  1 VCKHan  I-i-^  :T _ 

Beginning _ ^  ~  '  ^ _ ana  end 

_ 8-16-84 _ of  drilling  oceration 

Sampling  Interval  (Estimated)  L— — H  ill _ ! _ (ft) 

Type  Drill  Rig  and  Operator  £ln  men  Pneu-a;  ic  CPI 
Log  Recorded  Bv  Poet t nor '  -  •  :  g  1 


Lithologic  Description 


SILT:  Sandy,  clayey,  sandy,  brown 


SILT:  Clayey,  sandy 


SAND:  Silty  with  trace  of  clay,  tine 

grained,  brown 


SAND:  Clayey,  sandy,  micaceous,  brown 


CLAY:  SLltv,  sandy,  dark  brown 


SILT:  Clayey,  sandy,  tan  to  gray 


S. j:  Cluvev,  silty,  line  to  very  fine 

gr  lined 


I  AND :  C 1  a  v e v ,  silty,  line  to  verv  fine 
grained,  10-1  5  "  dark  grains 


Log  of  Drilling  Operations 


Boring  or  Well  No.Ji 
Sheet  . _ of 


u 


RADIAN 

CORPORATION 


Location _ 

Grid  Cell _ 

Coordinates 


Project _ _ 

Beginning. 


8-27-8' 


TT 


.ana  end 


_ 8-28-8-t _ 0f  drilling  coeration 

Sampling  Interval  (Estimated)  _ (ft) 


■r.'ind  Level  Elevation: 


45 


t . "SL  ( t one) 


Type  Drill  Rig  and  Operator 
Lea  Recorded  Bv w LLL L; 


CL  i  i 


iti.  CP JOC 
I'.crst 


Depth 


RADBAIM 

CORPOMATION 


Log  of  Drilling  Operations 


Boring  or  Well  No. _ 
Sheet  2 _ of 


R B  14 


Location _ 

Grid  Cell _ 

Coordinates  x _ 

y _ 

Ground  Level  Elevation: 


Project  ■'  '■r"  HI  ill LI  ''  :  T 


Beginning. 


8-17-84 

8-18-84 


—  Sampling  nterval  lEstimateci. 

,,CT  ,  s  Type  Drill  Pic  and  Operator  Li 
ft.lSI.  (torn).  ’  -  -*“ 

Log  Recorded  p.-ettr.-ar 


_ ana  end 

.of  drilling  operation 

:'1- _ iftl 

■  Pc-.-.-.i: .  :■■■  CPI' 
.  ■  rs: 


z 

Q  oo  *“ 


Lithologic  Description 


SAND:  Gravelly,  clean,  coarse  grained 


SAND  and  GRAVEL :  Clean,  coarse  grained 


SAND  and  GRAVEL:  Clean,  coarse  grained 


SAND  and  GRAVEL:  trace  of  clav 


SAND  and  GRAVEL:  Clayey 


SAND  and  GRAVEL:  Coarse  grained, 
some  clay 


SAND  and  GRAVEL:  Very  coarse  grained, 
increasing  clay  content 
SAND:  Coarse  grained,  clayev 


1,0.1 1  pepr.n:  100  Feet 


RADBAN 

CORPORATION 


Location _ 

Grid  Cell _ i^LQ _ 

Coordinates  x  8350 

V  9950 _ 

Cround  Level  Elevation: 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  15 
Sheet  ■ _ or 


Prn,Qrt  t-'cClel  lan  APR  Tpn  ^h.ise  IT _ 

Beginning _ 8-20-84 _ and  end 

_ 8-2  1-84 _ 0f  drilling  operation 

Sampling  Interval  (FsTimatPril  '■■‘'rmnsite  ?  (ft) 


55  ft  ysL  (tore)  Type  Drill  Rio  and  Operator  Chicago  Pneumatic  C?2p0i 
L  Log  Recorded  RyW.  Soettner \  !> .  Horst  | 


o  <u 


Lithologic  Description 


ovm(ppm) 


SILT:  Clayey,  red  brown 


SILT:  Clayey,  tan  to  brown 


SAND:  Clayey,  silty,  red  brown 


SAND:  Silty,  fine  to  very  fine  grained,  0.04 

subnngnlar  to  subrounded,  trace  of 

c  1  .iv 


SAND:  Clayey,  medium  to  fined  grained,  0.08 

angular  to  subangular,  brown 


SAND:  Clavev,  silty,  fine  to  very  fine.  0.02 

red  brown 


SILT:  Clayey,  sandy,  micaceous,  cla\ 

content  increases  with  depth,  red 
brown 


CLAY,  Silty 
b  rown 


sandy,  micaceous,  red 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No._i2_ 
Sheet  - _ of 


Location _ 

Grid  Cell _ 

Coordinates  x _ 

y _ 

("•round  Level  Elevation: 


Proiect 


♦  lYCl.-lhin  AFP.  T Pli/isf  IT 


ft  .>TSL  ( tore) 


Beginning _ 8-20-84 _ and  end 

_ 8-2  1  -84 _ of  drilling  operation 

Sampling  Interval  (Estimated)  1  ‘  iHli  :  — - it*) 

Type  Drill  Rig  and  Qneratoi*  1'  -1-1-  t'nenmat  .>■  1  :  - 
Loo  Recorded  Bv  •  Soettner \  '  .  ■  ■  s  ’ 


Lithologic  Description 


CLAY:  Sandy ,  silty,  brown 


CLAY:  Siltv,  sandy,  micaceous,  clay 

somewhat  plastic,  reddish  brown 


SAND:  Silty,  clayey,  tine  to  medium 

grained,  hard,  reddish  brown 


SAND:  Clayey,  silty,  fine  to  very 

fine  grained,  reddish  brown 


GRAVEL :  Sandy,  silty,  clayey,  brown 


SAND:  Clayey,  siltv,  medium  to  coarse, 

angular  to  subangular,  poorly  sorted 


SAND :  Clayey,  siltv,  tine  to  verv  r me 

grained,  subangular  to  subrounded,  to 


SAND:  Clnvev,  siltv,  brown 


Mitfon 


coupon  ATIOM 

Rnrmn  or  Well  Nn  1  3 

Log  of  Drilling  Operations  Sheet  - - of - 

1  nrntinn 

Project  'vr!l':  :in  ■■■?*  i’'”  T! 

Grid  Cell 

Rerunning  8-20-84  and  pnn 

Coordinates  x 

8-21-84  of  drilling  oneration 

V 

-  Ramming  Interval  (Fstimatern  1 1 1 :  l'  ft) 

-L  {  ,  Tvoe  Drill  Rio  and  OoeratorChi  -.ieo  Pr.f-i~.at  ic  C? 2 

Loq  Recorded  Bv  •  :5<>et  trier  -2.  r  it 

Cround  Level  F.l  ovation:  55 

- - - - - - - 1 - 

O  &  r-  — 

n  Q-  5  f 


Lithologic  Description 


CLAY  : 

Pl.ist  i 

0  ,  silty 

,  sandy 

,  fine 

grai 

ned,  brown 

CLAY : 

P last  i 

c ,  sandy 

,  fine 

to  very 

t  ine 

grained,  brown 

SAND : 

Clayey 

,  silty. 

medium 

to  coarse 

grai 

ned 

CLA1  : 

Silty, 

sandy , 

plastic 

,  fine  to 

ve  rv 

fine  g 

rained , 

subangu 

iar  to 

subrounded , 

dark  brown 

SAND : 

S  i  1  c  v , 

fine  to 

ve  ry  f 

ine ,  sub- 

•ingu 

Iar  to 

sub  round 

ed ,  tan 

S  L  LT  : 

Sandy , 

hard,  t 

.in  to  b 

rown 

SLLT: 

Sandy  , 

•  '  1  avev , 

f  i  nu  t 

0  very  line 

and 

med 1  urn 

gra 1 ned , 

b  rown 

SAND: 

Crave  1 

1 v ,  silt 

v,  c.  lav 

PY  , 

f  i  ne 

to  ned 

iun  .:rai 

ned ,  hr 

own 

CORPORATION 


Location _ 

Grid  CeH _ _ 

Coordinates  x _ 

y _ 

Ground  Level  Elevation: 


•5  P 

*  5  « 

Q  co  H 


Log  of  Drilling  Operations  — 

_  *•  -r  1  ’  i  n  •.  :'H  T  " "  til 

_  Proiect_ . . . ; - 

_  Rpmnninn  8-20-8-* _ 

3-21-84 


Boring  or  Weil  No 
Sheet  • 


ar-rt  eng 
of  drilling  cceration 
■•2 _ ifti 


—  Sampling  Interval  iEstimatec)___ _ _L4_ - 

Tvne  Drill  Rig  and  Operator  1  h  i  cL’  .ivivat  : 
Loo  Recorded  By  ’  •  ^  r  ■  a  ■  ■ 


1 

CZ  n-I 

u 

Lithologic  Description 

3 AND :  Micaceous,  medium  to  coarse, 

Muscovite,  Biotite,  Hornblende  : 

later  sampl 
jH  =  5.3 
I'empe  rat u  re 
londuo  t i v i t 

CLAY:  Silty,  sandy,  tine  to  medium 

grain,  dark  brown 

0 . 06 

CLAY:  Silty,  plastic,  scattered  gravels 

dark  brown 

,  0.0 

CLAY:  Sandy,  silty,  medium  grain, 

dark  brown 

0.01 

SAND  and  GRAVEL:  Clayey,  medium  to 

coarse 

o 

o 

SAND:  Clavev,  medium  to  coarse  strain, 

pi  as  tic.  l1.iv,  dark  brown 

0.02 

SAND :  Clayey,  line  to  coarse  era  in, 

poor  1  v  sorted,  subaiigular  to  sub- 
rounded,  clay  decreases  with  depth 

0.02 

SAND:  Silty,  tine  to  very  tine  griin, 

brown  -  moist 

o. 

ERJ&EDBAN 

CORPORATION 


Location _ 

Grid  Cell _ 

Coordinates  x _ 

y _ 

"round  Level  Elevali; 


Log  of  Drilling  Operations 


Boring  or  Well  No.__L2_ 
Sheet  of 


f  t .  "SI.  ( toro)  . 


Prn)pnt  -Clellan  '  HI  ^  "  II _ 

Beginning _ 8 -JO-84 _ ana  era 

_ 8-2  1-84 _ of  drilling  operation 

Sampling  Interval  lEsti mated _ ift) 

Type  Drill  Rig  and  Operator  ,■  <  ■  —  .r  ic  tj?  L 

Loa  Recorded  BvW .  -rr_ V1  •  "  ,"i'- 


o  o  , 
d  2-  S 

Q  M  H 


Lithologic  Description 


-'AND:  Gravelly,  micaceous,  medium  Co  Water  sample  at  lbO 

coarse  grain,  red  brown  -  water  pH  =  6.2 

Temperature  =  IS^C 
Conduct ivi tv  =  215 


SAND:  Gravelly,  micaceous,  medium  to 
coarse  grain,  red  brown  -  water 


SAND:  Gravelly,  micaceous,  medium  to 

coarse  grain,  red  brown 


SAND:  Micaceous,  medium  to  coarse 

grain,  red  brown,  dark  minerals  =  20 


SAND:  Silty,  clayey,  micaceous,  clay 

increasing  with  depth 


SAND:  Si  1  tv,  clayey,  medium  to  ci 

grain,  dark  minerals  =  25.2,  red 
b  rown 


CI.AV:  Siltv,  sandy,  brown 

SAND:  Micaceous,  angular  to  sub- 

angular.  poor  1 v  sorted 


.vatcr  sample'  at  20( 
i2‘**  =  3.7 

. ompe rat u re  -  18  G 
i londuc t  i  v  i  t  v  =  210 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  RB-16_ 
Sheet  ' _ of  ' 


Location _ 

Grid  Cell _ 3j_ 

Coordinates  x 


. .  l.  i  ovation 


f c ,  msl  (topo . ) 


Beginning _ 10  August  [“Y-. _ and  end 

_ August _ drilling  operation 

Sampling  Interval  (Estimated) _ I _ (ft) 

Type  Drill  Rig  and  Operator  'h.L  c nhe  rot^nrv 
Log  Recorded  Bv  ?■?.  tjdr.ann 


Lithologic  Description 


TOPSOTL. 


SAND ;  poorly  sorted  with  some  fine 
gravel;  fining  downwards  to  dry  yellow- 
brown  silt  at  approx.  3'. 


SILT;  slightly  damp;  tan;  with  occasion; 
lenses  of  sand  and  gravel. 


SAND;  fine-grained,  coarsening  with 
depth,  some  silt;  poorly  to  moderately 
sorted;  dry,  tan. 


SAND:  medium-grained:  silt  in  upper 
approx.  1'  of  interval;  drv;  tan. 


SAND;  medium-grained,  silty;  poor lv 
sorted;  drv;  tan. 


S  I  !.T ;  m  inor  s  i  !  t  lav  ; 


SAND;  and  ;  LAY 
mo i st ;  brown . 


lilt  •Thee.,: 


RADIAN 

CORPORATION 


Location _ 

Grid  Cell _ ^ .  ~ 

Coordinates  x  7  800 

v  b9  50 


Log  of  Drilling  Operations 


..ring  or  Weil  No _ 

Sheet  ot 


r  ^ - 

Depth 

(H) 

y  s’ 

'zr- 

ID  No.  ot 
Sample 
Taken 

_  PfO|PCt..  1  1  L_.!  ‘  i:1  ;':i  !  '■  •  -  : _ _ 

_  Beginning _ Hj  Aucust _ '  ' ~  ■ _ and  end 

_  _ ] 11  ■'U1-list: _ •  of  drilling  operation 

-  Sampling  Interval  (Estimated) _ i _ (ft) 

Type  Drill  Rig  and  Operator  ■''■■■  ■  !  a  hi-  rotary 
'  l  1  tone.  1  I  on  Recorded  Rv  1  ■  '  i  ; m 


Lithologic  Description 


CLAY;  silty,  wet  in  upper  approx.  1’  of 
interval;  damp  below;  brown. 


SILT;  some  tine  sand;  slight ly  damn; 
brown . 


SILT;  as  above. 


SILT;  similar  to  above;  some  clay,  red- 
brown,  near  base  of  interval. 


SILT;  minor  hard  clayey  silt;  damp;  tan 
to  rust-brown. 


SILT;  as  above. 


S  I  LI  ;  ve  rv  :  ine,  onlor-handed  rust  - 
brown  to  •  Team;  -lav,  stilt  mil  hare, 
below  approx.  7_’’. 


CLAY ;  st  iff,  hard;  brown:  minor  oar 
sarnie  elav  cone  ipprox.  f.'-iS'. 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No. 
Sheet  '  of 


Location _ _ 

Grid  Cell _ H »  ' 

Coordinates  x 


1  i>vat  r  on 


;1  I  toT'o.) 


Projprt  L.jClollon  I'):. TT 

Beginning _ 10  August  I 

10  Auuusi  Iwht, 

Sampling  Interval  (Estimated). 
Type  Drill  Rig  and  Operator  )A 
Log  Recorded  Bv  "•  -  ’’  1  |m  ■  m 


1  ~ _ and  end 

.of  drilling  operation 
_ I _ (ft) 


R>i3IAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No  _ 
Sheet  of 


RB-  I  6 


Location _ 

Grid  Cell _ ^ 

Coordinates  x_ 

y. 


_  Prn)pct  -■  (  -^e  "  - ,ln  H _ _ 

_ _  Reninninc  August _ ]  n  _ and  end 

_  _ fO  August  i  9 -  -  nf  drilling  operation 

■  Sampling  Interval  (Estimated) _ 2 _ 

Type  Drill  Rig  and  Operatcr-ia  1  Tube  PNarv  _ 

t  ,  msl  (topo.")  I  or;  Rpcorrled  Rv  -1.::  


Lithologic  Description 


SILT;  us  above;  water-bearing  in  thin 


SILT:  as  above. 


CLAY;  si  I  tv,  plastic;  verv  moist  to 
saturated  in  tain  zones;  tan. 


CLAY;  similar  to  above  with  minor 
coarse  sand  lenses,  silt  increasing  witi 
depth . 


S I  LI';  gradational  to  above;  minor  water 
bearing  gravel  appro*,.  1  -+0-141. 5'. 


SILT;  similar  to  a  bo-  a  ■ 
bearing  gravel  approx. 


minor  Water¬ 
loo-  i  47  . 


S  1  I  I  ;  w  it:.  i  iii  ■  r  ;.nnl,  dag.i 


SAMI ;  O' ..I  rso-  ■  r  i  i  nod  ,  ,ilt-  to  ■  hr 
'.-•it'n  soru  !  ini'  grnv<  i;  poor  I  '  —  sor  l .« 


RAOSAN 

CORPORATION 


Location _ 

Grid  Cell _ 

Coordinates  x 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  I ' 
Sheet  _ * _ of  5 


10,  9 


Project__l 

Beginning 


McClellan  AFP.  IMP  Phase  II 
8-29-84 


.and  ena 


8-30-84 


_ of  drilling  operation 

Composite  3  ,«», 


Ground  Level  Elevation:  55  ft. MSI,  (tono). 


Sampling  Interval  (Estimated)  1  c ^  _ (ft) 

Type  Drill  Rig  and  Operator  Chicago  Pneumatic  CPC  D 0 ( 


Log  Recorded  Rv  ■■■'•  Pnet  trier 


tii.  lie  f 


^  E  ^ 
Q  m  H 


Lithologic  Description 


SAND:  Clayey,  medium  to  coarse  grained, 

dark  red  brown 


SAND:  Silcv,  medium  to  fine  grained, 

b  rown 


SAND:  Silty,  fine  to  very  fine  grained, 


SAND:  Silty,  gravelly,  fine  to  very 

fine  grained,  tan  to  brown 


SAND:  Clayey,  silty,  tine  to  very  fine. 


SAND:  Silty,  clayey,  l ine  to  medium 

grained,  reddish  brown 


AND:  Siltv,  trace  ol  clay,  line  L> 

medium  grained,  reddish  brown 


iAND:  Clavev,  siltv,  line  to  n.-ulium 

gr  i  i  ned  ,  reild  i  sh  b  r >wn 


RADIAN 

CORPO0ATION 


Location _ 

Grid  Ceil _ 

Coordinates  x 


Log  of  Drilling  Operations 


Boring  or  Weil  No. _ L 

Sheet  - _ of 


-vtuna  4.  o  v  t.* 


_ _  PrO|  Prt  .  Hi  LlH  HZ  °hnst>  TT _ 

_  Bemnninc  8-19-34 _ and  ena 

_  _ h- 3 0  —  8 -i _ of  drilling  operation 

-  Sampling  Interval  (Estimated)  iL-d-IlILil-L  _ (ft) 

.  .  Tvoe  Drill  Rig  and  Operator*  dneuirat  ic  <.?-'•  Of; 

r . .  s  i  i' it  j  .  ni  \ 

Loo  Recorded  Rv  -  :•-■«*  t  crier  tv  .  "  s  ; 


Lithologic  Description 


SAND:  Clayey,  tine  to  medium  grained, 

reddish  brown 


SAND:  Clayey,  plastic,  tine  to  very 

fine  grained,  reddish  brown 


SAND :  Clayey,  plastic,  fine  to  very 

fine  grained,  brown 


CLAY:  Sandy,  silty,  fine  to  very  fine 

grained . 


SILT:  Sandy,  clayey,  light  tan 


SAND:  Clayey,  siltv,  very  fine  grained, 

dark  brown 


SAND:  Clayey,  plastic,  siltv,  very 

f  ine  grai  tied  ,  tan  t .  ■  hr  -wn 


SAND:  Cl.ivev,  silty,  pi  isti,  ,  line 

grained,  reddish  iir"Wn 


ERiAEDSAiN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No  l  L 
Sheet  '■> _ of 


Location _ 

Grid  Cell _ 

Coordinates  x _ 

y _ 

Crotind  Level  Elevation: 


Prn)Prt  ]^lUn  U _ 

Beginning _ S-.29-84 _ and  end 

_ 8-10-84 _ of  drilling  operation 

Sampling  Interval  (Estimated)  ll££ _ _ _ (ft) 


f  t  .‘'SL  ( torn)  . 


Type  Drill  Rig  and  Operator  Chi, moo  Pneunnt  ic  CP20G< 
Log  Recorded  Rv  W.  Boettner \B  .  imrst 


>  x  Q  cp 


Lithologic  Description 


SILT/CLAY:  Sandy,  dark  brown 


SAND:  Clayey,  silty,  very  fine  grained, 
tan  to  brown 


CLAY:  Sandy ,  silty,  very  fine  grained, 

tan  to  brown 


0.01 

Trace  of  water  - 
not  recoverable 


CLAY:  Sandy,  tan  to  brown 


CLAY:  Silty,  sandy 


SAND:  Clayey,  siLtv,  fine  to  very 

fine  grained 


SAND:  Clayey,  fine  grained 


SAND:  Clayey,  plastic,  bn>v 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No._iZ_ 
Sheet  _ _ of _ s 


Location _ 

Grid  Cell _ 

Coordinates  x _ 

y _ 

C round  Level  Elevnti* 


Prniert_  I »'  i  •  ■in  ALL  KP  ^  ■■  ,■  TT _ 

Beginning _ 8-29-84 _ and  end 

_ 8-30-84 _ of  drilling  operation 

Sampling  Interval  (Estimated)  1L— lLSwL£ _ .(ft) 


ft  >tsl  (tore)  Type  Drill  Rig  and  Operator  GLe 
Log  Recorded  BvW_-  Soettner 


Lithologic  Description 


..■■I  Pneumatic  (PL 


CLAT :  Siltv,  sandy,  fine  to  very  fine 

grained,  tan 


CLAY:  Siltv,  sandy,  plastic,  fine  to 

very  fine  grained,  tan 


SILT:  Sandy,  clayev,  fine  tc  very  tine 

grained,  brown 


SILT:  Sandy,  clayey,  fine  to  very  fine 

grained,  brown 


SILT:  Sandy,  fine  to  very  fine  grained 


CLAY:  Sandy,  plastic,  silty,  dark 

b  rown 


CLAY:  Sandy,  plastic, 

1)  r>  >wri 


silty,  dark 


SAND:  Cl  ivev,  piusLie,  siltv,  fine  to 

'.v  rv  :  i  no  cr  lined,  dark  brown 


RADBAN 

CORPORATION 


Location _ 

Gnd  Cell _ 

Coordinates  x _ 

y _ 

f-rcund  Level  Elevation: 


Log  of  Drilling  Operations 


Boring  or  Well  No _ L 

Sheet  _ of 


Project _ I 

Beginning 


‘VC  !  i- !  Ian  .\FV  I  VP 
m  8-29-84 


8-30-83 _ of  drilling  oceration 


ft.l'SL  (toro) 


Sampling  Interval  lEstimated! 
Type  Drill  Rig  and  Operators 
Loq  Recorded  Rvv.'.  IVettne 


ic  L? 1  00 


i.  a  c  o  «  c 

=  d  g-  « 

o  ‘S.  i  2-fO 

Q  r  “  «,5h 


Lithologic  Description 


CLAY:  PTastic,  silty,  sandy, brown 


SAND:  Silty,  clayey,  brown 


SAND:  Silty,  clayey,  fine  to  very  fine 

grained,  brown 


SAND:  Clayey,  silty,  micaceous,  brown 


SAND:  Silty,  micaceous,  clayey 


SAND:  Siltv,  micaceous,  clayey,  brown 


CLAY:  Sandy,  plastic,  brown 


CLAY:  S.indv,  plastic,  brown 

Tctal  Dept  a:  200  K .  ■  ■  ■  L 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boung  or  Wet.  No.  _ 
Sheet  ’ _ of 


RB  18 


Location. 
Grid  Cell 


LO,  9 


Coordinates  x  9650 
v  8250 

Ground  Level  Elevation: 


Proiert  ■'!'1  :  *■'  •  •  !V  Li 

Beginning _ S-  30-89 _ 

8-31-84 


_ and  end 

_of  drilling  operation 

Cor.oosi-e  5  ,«*» 


Sampling  Interval  (Estimated)  1  (ft) 

Type  Drill  Rig  and  Onerator  G!i icago  Pneumatic  CP21 
Loa  Recorded  RyL-  Boettner  (3.  Hoist 


k-  a  c  O  » 


ri  9-  <u  m  ? 


o  —  J  =  "  Z  5  m 

Q  >  '  x  "  a  o?  *- 


Lithologic  Description 


Remarks 


ovai  ( non  i 


SAND:  Clayey,  silty,  medium  to  coarst 

grained 


ijS AND :  Medium  to  coarse,  reddish  brown 


iSAND:  Clavev,  tine  to  coarse  grained, 

'■  reddish  brown 


SAND:  Clayey,  fine  to  coarse  grained, 

•  reddish  brown 


1  AND:  Silty,  clayey,  fine  to  coarse 
grained,  reddish  brown 


iAND:  Clavev,  fine  to  medium  grained, 
reddish  brown 


1AND:  Clavev,  plastic,  fine  to  medium 

grained,  reddish  brown 


IAND:  Siltv,  '  l.ivev,  line  to  medium 

g  r  i  i ned 


RADIAN 


CORPORATION 


Location 
Grid  Cell 


10,  9 


Coordinates  x  9650 


"round  Level  Elevation: 


Log  of  Drilling  Operations 


Boring  or  Well  No  E-B  la 
Sheet  _ of _ \ 


_  Prmert  lM  ■  ■ _ 

_  Beammnn  8-10-84 _ and  end 

_  _ 8-  3 1-64 _ of  drilling  oceration 

-  Sampling  Interval  (Estimated)  1^Z_21L!JLLL _ ;ft) 

t  ^  Type  Drill  Rig  and  Opet  atonal  cage  I'neunat  ic  CF21  0C 
Loo  Recorded  Bv  '£ •  Boettner  \ . .  t 


.and  end 


:t..L>SL  ( 


Lithologic  Description 


SAND:  Silty,  clayey,  fine  to  very  fine 

grained,  reddish  brown 


SAND:  SiLtv,  clayey,  fine  to  very  fine 

grained,  reddish  brown 


CLAY:  Silty,  sandy,  fine  to  very  fine 

b  town 


CLAY:  Elastic,  siltv,  sandv,  fine  to 

very  fine  grained,  brown 


SAND:  Clayey,  fine  to  verv  fine  grained 

b  rcwn 


SAND:  Clayey,  plastic,  fine  to  very 

fine  grained,  reddish  brown 


SAND:  CLavoy,  fine  to  ve r ••  tine  grained 

brown  t , <  tan 


SILT:  Sandy,  clayey,  very  fine  to 

medium  grained,  brown 


Rl>  18 


COUPORDTION 


Location _ 

Grid  Cell _ 

Coordinates  x_ 

y] 


Log  of  Drilling  Operations 


Boring  or  Weil  No. 
Slieet  '■ 


10,  9 

9650 

8250 


Prni^t  1'nriollnn  AFT?  V 
Bemnninn  8-30-89 
8-31-84 


and  end 


C round  Level  Elevation:  60 


_  _ a~Ji  B-< _ of  drilling  cceration 

- -  Sampling  Interval  (Estimated) JjJLiLlllLii. - ift) 

„„  ,  .  Tvne  Drill  Rin  and  Operator  <  ’.  !  m.-q  Pnenmat  ie  CP 2 Ot / 

..'Sl  (toro).  . ,  ..  .  .  \  •  ... 

Loq  Recorded  By.'- -  Soottr.or  : 


O  4)  _ 

ri  9-  «  ■?  ~- 


Lithologic  Description 


SAND:  Ctljyev,  siltv  (moist) 


CLAY:  Silty,  sandy,  plastic,  brown 


SAND:  Clayey,  tine  to  medium  grained, 

b  rown 


SAND:  Siltv 


GRAVELS:  Sandy,  medium  to  coarse 

gra ined 


GRAVEL:  Sandy,  medium  to  coarse 

grained 


CLAY:  Sandy,  plastic 


r 


CLAY  : 


Siltv 


sandy,  dark  bnwn 


Log  of  Drilling  Operations 


S3ADBAN 

CORPORATION 


Boring  or  Weil  No  _ L 

Sheet  - _ o' 


Location _ 

Gna  Ceil _ 10-  9 

Coordinates  x  9650 

v  8?50 


__  1'  i  , ,  i  1  !  n  \  r:>  Tn  T'M.j,;,.  T  T 

Project.  . .  _ : _ _ — . — - 

Beginning _ 3  -  30-8 A _ _sra  eng 

_ 1 1  _ of  drilling  oceration 

Sampling  Interval  iEstimateo)_L_21_lIi__L _ ;ff) 

Type  Drill  Rm  and  Operator  Cttoioj  jV'icati-:  '■ 


'  t  .  "SI.  <  torn  1  . 


3 

0 

>  A. 

ID  No  of 
Sample 

7  aken 

Loc  Recorded  Rv 


Lithologic  Description 


CLAY:  Silty,  sandy  dark  brown 


CLAY:  Sandy,  silty 


CLAY  '•  Sandy  ,  silty,  da  rk  b  rown 


ILT:  Sandy,  clayey,  dark  tan 


LAY:  Silty,  sandy,  dark  brown 


LAV:  Plant Lo,  silty,  sandv 


CLAY:  Plastio,  4 rave  1 1 v,  sandv . 

to  coarse  araliU'd,  dark  brown 


;i.AY  :  .land'.'  ,  r  I vo  I  1 


Remarks 


COHPOMflTIOH 


Log  of  Drilling  Operations 


Boring  or  Welt  No  j •' 
Sheet  _ _  ot 


Location _ 

Grid  Cell _ in  c 

Coordinates  x _ 9650 

y  62  50 


•round  Lo 


.'Vcl  Elevation:  60 


_  PrniPO*  -  ■  ' '  :  •  -in  '  ‘ _ '  -  ! ' ' ' '  _ 

_  Beginning _ 8-30-84 _ ar.j  end 

_  _ 8-31-8-4 _ of  grilling  oceration 

-  Sampling  Interval  iFstimatpn,  1  1  ; nr '1 _ iftl 

et  Type  Drill  Rig  and  Operator  ;  ■  ■  n-,. 


Loa  Recorded  Bvv 


\:i  .  :■  l‘St 


Lithologic  Description 


CLAY:  Snndy ,  fine  to  coarse  grained, 

dark  brown 


CLAY:  Plastic,  sandy,  gravelly 


CLAY:  Sandy,  micaceous,  brown 


CLAY:  Plastic,  sandy,  micaceous, 

b  rown 


SAND:  Micaceous,  c'l  avey  ,  brown 


SAND:  Micaceous,  clavev  brown 


SAND:  Clavev,  micaceous,  increasin', 

c I  ay  with  dept  h 

SAND:  Clav.-v,  nii  caci'i  ms  (nmi  a  ) 

I  t  i  I  Di-pt  :i :  POO  i  •  •  I 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Weil  No _ 

Sheet  1 _ cf 


i  pcation  3030  Orange  Grove _ 

Gnc  Cell  16:09 _ 

Coordinates  x  15,500' _ 

v  8.040' _ 

Ground  Level  E! evnt ion: apx.  63ft.  I'SL  (tore)  . 


„  >Vrl.G  i  in  ',ri>  U'T>  nl.  t  ; 

Project  •  . . —  . — . — - — — • — — - 

BeQ  i  n  n  i  1^8^+^ __ __ __ ___ a  no  enc 

_ 38  August  1984 _ _0f  ij rt 1 1 j n g  operation 

Sampling  Interval  (Estimated)  J.L  —  111 — — - lit) 

Type  Drill  Rig  and  OoeratorDri  1 1  Tee  n  .'-'  S..  S~j 
Log  Recorded  RyR Being 


O  0)  c 

o  £  % 

Q  cn  l“ 


Lithologic  Description 


SILT,  sand,  gravels  and  clay,  brown, 
unconsolidated,  dry. 


SAND,  FN  to  VF,  some  coarse  sand,  tan, 
unconsolidated,  dry. 


SILT  and  SAND,  VF,  dark  can,  unconsoli¬ 
dated,  dry. 


SILT,  minor  clay,  light  tan,  unconsoli¬ 
dated,  drv.  Sample  dirficult  to  catch. 


SAND,  FN  to  VF,  minor  silt,  tan,  uncon¬ 
sol  idated ,  drv. 


Drilled  ov  tne 
tube  air  rotar 
method . 

OYM  (ppm) 

0.4 


SAND,  FN  to  VF,  minor  silt,  tan,  uncon¬ 
solidated,  drv. 


SAND,  FN  to  VF,  minor  silt  ,  .•ravisn  t  in. 
unconsolidated,  drv.  I  r  ac e  mica  it 
and  turned  ooiuen  brown. 


S  1  I.T  ,  u  n  ci  in  so  !  i  d.  1 1  ed  ,  !  r  c  s  n  cut  looks 
■Million  brown,  trace  mica  (  -oidi.  drv. 


CORPORATION 


Log  of  Drilling  Operations 


Bor:"  :  ‘.‘.eh  No 

Sher:! 


,  ,  3030  Orange  Grove 

Location _ 2 _ 

Grid  Cell  In:  09 _ 

Coordinates  x  13,400' _ 

v  8,040' 

-mound  Level  Fi  ova  z  i  on  :apx_. _ 63  ft  .’’PL-  (  t. 


Pro  p"'  -  ,  .  ;  .1  . . . - _ ; _ _ _ 

Rerunning  37  August  1964 _ arc  e  o, 

_ 28  August  1984 _ of  drilling  operation 

•  Sampling  Interval  {Estimated _ ' _ ‘b 

Type  Drill  Rig  and  Operator  r:  ■  ^  _ _ 

Lor:  Recorder:  Bv  L  ■  •-  •  L-LlL 


n  — 

2  3  2 


Lithologic  Description 


CLAY;  s<g.mi-plast  ic ,  brown. 


SAND  and  CLAY,  brown,  slight  moisture, 
sand  YF ,  clay  begins  at  38  tt. 


CLAY,  minor  sand,  light  brown. 


C  RB-19A 


CLAY,  minor  sand.  Light  brown,  some 


moisture. 


SAND,  YF,  and  silt,  unconso 1 idat ed , 
slight  moisture. 


SAND  itld  CLAY;  i'N  Ylr, 

Tan  i  sand  i  ,  brown  av  i 


'use  i  iaat  ee.  , 


S.-...IJ  uh:  .  . 

iini  'a  ~o  1  Loi.it  eci . 


.  :  ,  ; . ui  i no.  -it  v 


T  ,  i  in  ,  ;:i,  .’tis.  .  ■ :  i  ’  •  ■  ,  ;i 


AD-A156  282  INSTALLATION  RESTORATION  PROGRAM  PHASE  II  (STAGE 

VOLUME  2(U)  RADIAN  CORP  AUSTIN  TX  R  U  BAUER  HAV 
F22615-83-D-4001 

UNCLASSIFIED  F/G 

2-1) 

85 

L2/2 

02/10 

NL 

■ 

■ 

1 

■ 

■ 

j 

■ 

iiijlMt  iTl 

MICROCOPY  Rt  SOLUTION  U.SI  CHAR  1 


RADOAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  RB-19 
Sheet  3 _ of  3 


I  nr.atinn  3030  Orange  Grove _ Prniprt  McClellan  AFB  IP.P  Phase  IT _ 

Grid  Cell  16;Q9  Beainninn  27  August  1984 _ and  end 

C00rdinateS  x - - __28_AugusL^984_of  drilling  operation 

y  8‘0  ^ - - - —  Sampling  Interval  iFstimaterQ  Composite  3  (ft) 

Ground  Level  Elevation :  apx.  63ft. MSL  (toro).  ar|P  Operator Dr ill  D4QK/S.Srait 


Log  Recorded  Bv  R.A.  Belan 


o  03 

o  9-  •  f.  g 

-z  p  jc  5*  9 

2  5  (5  d  I— 

fO  J  u 

Q  03  K  O 


Lithologic  Description 


SAND  and  SILT,  VF,  unconsolidated,  tan, 
slight  moisture. 


SILT,  unconsolidated,  dry,  tan. 


Remarks 


SILT  and  SAND,  VF,  tan,  slight  mois¬ 
ture,  unconsolidated. 


SILT,  tan,  unconsolidated,  some 
moisture. 


Drill  pipe  got 
stuck.  Water 
appears  to  be  from 
about  93-105'. 

21 


SAND  and  GRAVEL,  Med.  to  VF,  tan  (sand)  ,  2.0 

dark  brown  almost  black  (fine  gravels), 
unconsolidated,  dry. 


CLAY;  brown,  slight  moisture. 


CLAY;  brown  (sample  wet  as  driller 
had  to  add  some  water  to  cut  it). 


CLAY;  same  (no  sample) 


8/28/84-Took  water 
sample  at  120 ' . 

W.L.  :  95 '  BGL;  T:21°_C 
C:  485;  pH:  4.5. 
(Water  may  be  from 
approx.  105 ' . ) 


RADIAN 


Location _  prnjort  "cClollnn  AFB  IRP  »hase  IT _ 

Grid  Cell _ 16:09 _  Rgginninq  27  August  1984 _ and  end 

Coordinates  x _ LS  .400' _  _ 28  August  1984  Qf  drilling  operation 

y - i0 : -  Sampling  Interval  (Estimated)  Connosite  5  _(fn 

„  J  r  ,  .  Type  Drill  Rig  and  Dneratoftrill  Tek  D40K/S.Smitl 

Ground  Level  Elevation:  apx^3  ft. MSL  (tore).  ,  nn  Bprnrrled  Rv  R.A.  Belan _ 


Log  of  Drilling  Operations 


Boring  or  Well  No  RB-19 
Sheet  1 _ of  6 


Lithologic  Description 


SAND,  FN  to  VF,  unconsolidated,  tan  and 
brown,  slight  moisture  (no  free  water). 


CLAY,  sandy,  reddish  brown,  slight 
moisture  (no  free  water). 


CLAY  and  SILT,  light  brown,  unconsoli¬ 
dated,  silt  dry,  clay  plastic. 


CLAY  and  SILT,  light  b.own,  unconsoli¬ 
dated  clay  feels  damp.  No  free  water. 

GRAVEL  (approx.  1’);  med-coarse,  angula 
to  subangular ,  unconsolidated,  water, 
mottled  brown. 

CLAY;  brown,  moist  (no  sample). 


CLAY  and  SAND,  clay  brown  moist  w/sand 
stringers,  FN-VF,  unconsolidated. 


CLAY  and  SAND ,  same . 


CLAY,  brown,  moist. 


Remarks 


RADflAN 


Log  of  Drilling  Operations 


RB-l 

Boring  or  Well  No 
Sheet  _ 5 _ of _ 5 


16:09 

15,400' 


.and  end 


Location _  Pmjprt  McClellan  AFB  IRP  ^hase  IT _ 

Grid  Cell _ 16:09 _  Beginning  27  August  1984 _ and  end 

Coordinates  x  15,400' _  _ 28  August  1984 _ 0f  (jrj||jng  operation 

y  - —  -  .  .  ..  Sampling  Interval  tFgtimatert)  Composite  5 _ (ft) 

_  j  ,  ,  3r,v  r  ,  Type  Drill  Rig  and  QperatorDrill  Tek  D40K/S.Smit 

Ground  Level  Elevation: aPx- 63  ft.MSL  (tono).  .  .  _  u  . 

-  Log  Recorded  BvR.A.  Belan 


Lithologic  Description 


CLAY  and  SILT;  brown,  moist. 


39.0  water  felt 
cooler  at  160' . 
Could  not  get  a 
temperature. 


SILT  and  CLAY,  minor  sand,  VF,  uncon¬ 
solidated,  brown,  some  moisture. 


SAND  and  SILT,  FH-VF,  unconsolidated  10-0 
(silt  white  and  dry)  some  clay;  gravel 
@  173',  stringers,  water,  trace  mica 
(gold) . 

CLAY;  brown,  stringers  (VF) ,  unconsoli-  WL:  122'  BGL; 
dated.  T:  27°C;  pH:  7.2. 


SAND,  FN-VF,  small  gravel,  slightly 
golden  brown,  unconsolidated. 


Lots  of  water, 
probablv  from  ISO- 
185’. 


CLAY  and  SILT  @  187-191',  some  moisture,  80 
golden  brown,  unconsolidted  (silt). 


SAND,  Jled-FN ,  mottled  brown  w/black, 
moderate  amount  of  mica  (gold  flakes) 
lots  of  water,  unconsolidated. 


SAND,  same. 


Total  Depth:  200  Feet 


Temperature  of  run¬ 
ning  water :  27  C. 

Water  from  190-200' 
Grouted  hole  throng! 
dual  tubes  w/<38 
sacks  Portland  Cemei 
Type  L  &  II 


RADBAN 


RB-20 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  ° 
Sheet  1  of  5 


1  nr^tinn  McClellan  AFB  SE  Corner  Pmjort  McClellan  AFB  IRP  Phase  II 

Grid  Cell  16:10  Beninninq  29  August  1984  and  end 

Coordinates  x  ■  29  August  1984  of  drilling  operation 

—  *  ■— 1  -  ■■■— . .  -  Sampling  Interval  fFstimated)  Composite  5  mt 

Cround  Level  Elevation:  apx.68ft.MSL  (tono).  Type  Drill  Rig  and  OperatorDrill  Tek  D40K./S  ...Srnit 
_  E -  I  on  Recorded  BvR- A.  Belan  _ 


o  ®  r  T* 

••a.  S  oo 
O  ^  S  c.  o 
£  e  <a  |  Z  |  «  «  -> 

C.  CO  H  I  _  ™  ^ 

>  in  Q  CO  ^  o 


Lithologic  Description 


SILT  and  CLAY,  tan. 


Drilled  by  the  dual 
tube  air  rotary 
method . 

OVM  (ppm) 

0.1  (background) 


SAND  and  CLAY,  VF,  tan,  unconsolidated.  1-0 


SILT,  tan,  unconsolidated,  dry. 


CLAY  and  SILT,  tan,  unconsolidated. 


3.0  (sample  is  wet 
will  drill  wate 


SAND,  FN-VF,  tan,  unconsolidated,  dry. 


SILT  and  SAND,  VF,  light  brown,  uncon- 
solidat  d,  some  moisture. 


CLAY,  light  brown,  damp. 


1.5 

0.5  (background) 


Hri  1  1  or  n  1 1  f  u/u3^pr 


CLAY,  light  brown. 


HI  !() 


SSADBAN 


Log  of  Drilling  Operations 


Boring  or  Well  No._ 
Sheet  -  of 


RB-20 


I  ocation  McClellan  AFB  SE  Corner _  Prnprt  Me  C  lei  Inn  AFB  IF?  Phase  I! _ 

Grid  Cell _ 16:10  _  Beninninn  29  August  1984 _ and  end 

Coordinates  x  15,740  29  August  1984  of  drilling  operation 

y —  9, /ID'  ~  I  Sampling  Interval  (Estimated)  c'jr'noslte  J  (ft) 

_  t  . . .  x,rT  , _ \  Type  Drill  Rio  and  Operator  Drill  Tek  D40K/S.Smi 


Ground  Level  Elevation:  apx.68  f t.MSL  (tono). 


Log  Recorded  Bv  R.A.  Belan 


O  03 

of  |  f-g3 

2  i  « 

o  cn  H  o 


SAND  and.  SILT,  VF-FN,  reddish  brown, 
unconsolidated,  some  moisture. 


SAND  and  SILT,  VF,  reddish  brown  and 
tan,  unconsolidated,  some  moisture. 


SAND  and  SILT,  FN-VF,  tan,  unconsoli¬ 
dated,  dry. 


SAND  and  SILT,  FN-VF,  tan,  unconsoli¬ 
dated. 


CLAY  and  SAND,  VF,  tan,  unconsolidated, 
dry. 


CLAY  and  SAND,  VF,  brown,  unconsolidated 
dry. 


CLAY  and  SAND,  VF,  brown,  unconsolidated 
drv. 


CLAY  and  GRAVEL,  FN-Med ,  unconsolidated, 
dark  brown  (almost  black),  dry. 


RADBAN 


Log  of  Drilling  Operations 


Boring  or  Well  No.  JSl££_ 
Sheet  3 _ of  5 


Location  McClellan  AFB  SE  Corner _  Prni<,rt  McClellan  AFB  IFF  Phase  IT _ 

Gfld  Cell  liulQ _ „ _  .  Beginning  29  August  1984  ann  end 

Coordinates  x  15,740'  24  Auunsr  1484  ,  .... 

— ■  9  - — -  - -  AU&USI:  _ of  drilling  operation 

y— - * - - - Sampling  Interval  iFstimatPdi  Composite  5  ffn 

0  round  Level  Elevntionapx.68  ft.NSL  (tore).  Type  Dfil1  ^>0  and  Operator  Drill  Tek  D40R/S.Smit 


_  ■—lie  o  a> 

a  5.  ©  -5  m 

<0  —  i  5  ~  Z  }=  «  ~  -1 

O  C  C  r  fu  ,  l. 

a  >  X  Q  CO  K  cj 


Log  Recorded  Bv  R.A.  Belan 


Lithologic  Description 


SAND  and  SILT,  VF,  unconsolidated,  dry, 
tan. 


CLAY  and  SAND,  VF,  unconsolidated, 
light  brown. 


CLAY  and  SAND,  VF,  unconsolidated, 
light  brown. 


Driller  cut/water. 


Driller  cut  w/water 


CLAY  and  SAND,  VF,  unconsolidated,  clay  Drilling  slow  due 
is  hard,  light  brown.  to  hard  clay,  cut 

w/water. 

0.2  (background) 

CLAY,  hard,  brown.  9.0 


SAND  and  CLAY,  VF,  unconsolidated,  browA.  Driller  cut  w/ 


water. 


CLAY;  brown,  some  sand,  unconsolidated. 


SAND,  Med-FN,  unconsolidated,  light 
brown. 


Driller  cut  w/water. 


RADBAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No. 

Sheet  4 _ of  5 


Location  .McClellan  AFB_  SE  Corner _  Prn,prt  McClellan  AFB  IRP  Phase  IT _ 

^ndCel1 - LLlLQ -  - - Beginning  _  29  August  1984 _ and  end 

Coordinates  x  15,740  A,,„„er  1qha  ,  . 

- .  —  - ^  August  _ 0f  (jfiiimg  operation 

- *- — - —  Sampling  Interval  (Fstimatern  Cor.oosite  5  ,fn 

Ground  Level  Elevation:  acx.68fC.MSL  (toro)  Type  Drill  Rig  and  OperatoP_ci_l  1  Tek  D40K/S. Smitl 

Log  Recorded  By  R-A-  Belan 


c,  c  O  O  _ 

~~  0r^(D  '  Q.  §  CO 

Q.  CL  ^  P-O 

0>  ~  2  E  Q  Z  £  m  <5  ^ 

u  >  w  Q  CO  •“  £ 


Lithologic  Description 


CLAY,  SAND,  GRAVEL;  light  brown. 


CLAY,  SAND,  and  GRAVEL;  brown,  uncon¬ 
solidated  . 


CLAY,  SAND,  GRAVEL;  brown,  unconsoli¬ 
dated  . 


SILT  and  CLAY,  unconsolidated,  tan  to 
brown,  silt,  dry,  clay  slight  moisture. 


Same,  no  sample. 


SAND,  Med.,  mottled  brown,  unconsoli¬ 
dated  . 


CLAY  and  SAND,  VF,  brown,  plastic. 


Remarks 


Water 


Obvious  water  from 
about  30-140'. 
Fluid  level:  103' 
BGL;  T:  23°C;  C:  - 
185;  pH:  7.4. 


No  free  water. 

1.5 

Fluid  level :  103 '  ; 
T:  2 3 ° C ;  C:  320; 
pH:  7.4. 


RADIAN 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  RB-2Q 
Sheet  5 _ of  5 


Location  McClellan  AFB  SE  Corner 

Grid  Cell _ 16:10  _ 

Coordinates  x  15,740' 

v~  vr/nr 

Ground  Level  Elevation: apx.68  ft.MSL  (tono) 


Pmiort  McClellan  AFB  TRP  Phase  IT _ 

BeQinnino_  29  August  1984  _ and  end 

_  29  August  1984  nf  drj|ling  operation 

Sampling  Interval  (Estimated'  Composite  5  ift) 
Type  Drill  Rig  and  OoeratorOcill  Tek  D40K/S.Smitl 
Log  Recorded  BvR.A.  Belan _ 


Tvne  of 
Sample 
Taken 

ID  No.  of 

Sample 

Taken 

1 

C 

3 

c 

c 

c 

RB-20-3 

c 

c 

c 

RB-20-4 

c 

RB-20-5 ■ 

Lithologic  Description 


CLAY;  hard,  brown. 


CLAY  and  SAND,  brown,  hard. 


CLAY  and  SAND;  brown,  hard,  water, 
some  gravel. 


CLAY  and  SAND,  brown,  FN-VF,  uncon¬ 
solidated  . 


CLAY  and  SAND,  brown  FN-VF,  unconsoli¬ 
dated,  turned  golden  @  approx.  83'. 


Same . 


SAND,  Med-FN,  angular  to  sub-angular, 
mica  (gold),  unconsolidated. 

Total  Depth:  200  Feet 


Driller  cut  w/water 


Driller  cut  w/water 


Fluid  level:  106' 
BGL;  T:  23°C;  C: 
300;  pH:  7.6. 


Water  feels  colder 
when  small  water 
zones  encountered. 


Fluid  level:  136'  ' 
BGL.  T:  25°C;  C:  — 
190;  pH:  7.4. 

Grouted  hole  through- 
dual  tubes  w,'  59 
sacks  Portland  Comert 
Type  I  &  11 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  21 
Sheet  _ ]_ _ of 


Location _ 

Grid  Cell _ 

Coordinates 


21650 


Ground  Level  Elevation: 


ft.MSL  (topo) 


Pr„ja^f  McClellan  AFR  IRP  ^hase  IT _ 

Beninninn _  .  8-17-84 _ and  end 

8-17-84  nf  drilling  operation 

Sampling  Interval  (Estimated)  Lot^nobite  5 - (ft) 

Type  Drill  Rig  and  Operator  Chicago  Pneumatic  CPI 
Log  Recorded  Rv  w.  Boettner  \b.  Horst 


Lithologic  Description 


Remarks 


Silty,  fine  to  very  fine,  brown 


SAND:  Silty,  fine  to  very  fine,  brown 


SAND:  Silty,  fine  to  very  fine,  brown 


SILT:  Clayey,  sandy,  clay  somewhat 

plastic 


SILT:  Clayey,  silt,  brown 


CLAY:  Silty,  brown 


SILT:  Sandy,  clayey,  tan 


SILT:  Sandy,  clayey,  tan 


RADIAN 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  21 
Sheet  - _ of 


Location _ 

Grid  Cell _ 

Coordinates  x _ 

y _ 

Ground  Level  Elevation: 


prn)Qrt  McClellan  AFB  T^P  phase  IT _ 

Beginning _ 8-17-84 _ and  end 

8-17-84  nf  drilling  operation 

Sampling  Interval  iFctimatPrii  u-nrosite  - _ (ft) 

Type  Drill  Rig  and  QneratOic*’1:i-cago  Pneumatic  CP-< 
Log  Recorded  Rv  W.  Boettner  \b.  Hi-rst. 


8-17-84 

8-17-84 


.and  end 


ft.MSL  (tono) 


Lithologic  Description 


SAND:  C-layey ,  medium  to  coarse  grain, 
FeOx  staining,  red  brown 


SILT:  Clayey,  sandy,  fine  to  very  fine 

grain,  brown 


CLAY:  Sandy,  silty,  brown 


SILT:  Sandy,  clayey,  reddish  brown 


SILT:  Clayey,  plastic,  dark  brown 


SILT:  Clayey,  brown 


CLAY:  Siltv,  sandy,  medium  to  coarse 

grain,  brown 


CLAY:  Silty,  brown 


Log  of  Drilling  Operations 


Boring  or  Well  No  - 1 
Sheet  3 _ 0;  3 


ft.MSL  (tooo) 


Prnjort  McClellan  AFB  TIP  ^hnse  IT _ 

Rpninnmn  8-17-84 _  and  end 

8-17-84  Qf  grilling  operation 

Sampling  Interval  (Estimated)  (-orposil:e  £, _ (ft) 

Type  Drill  Rig  and  OneratorChicago  Pneumatic  CP2DCM 
Log  Recorded  Rv  W.  Boettner  \n.  Horst 


Lithologic  Description 


CLAY:  S*ilty,  hard,  brown 


SILT:  Clayey,  brown 


SAND:  Clayey,  silty,  fine  to  very  fine 

grain,  brown 


SAND:  Clayey,  silty,  fine  to  very  fine 

grain,  brown 


CLAY:  Silty,  sandy,  moist 


SILT:  Sandy,  fine  to  very  fine  grain, 

b  rown 


CLAY:  Silty,  sandy,  brown 


SAND :  Silty,  clayey,  fine  to  medium 

grain,  brown 


RADIAN 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  21 
Sheet  '■> _ of 


Location _ 

Grid  Cell _ 

Coordinates  x _ 

y _ 

0 round  Level  Elevation: 


_  p,n)Prt  McClellan  AFP  ”hase  TT _ 

_  Beginning _ 8-17-84 _ 3no  end 

.  _ 8-17-84 _ 0f  drilling  ODeration 

- - .  — - —  --  Sampling  Interval  iFstimatprti  u'"n0!iitr  _ (ft! 

66  ft  ( toro)  Type  Drill  Rio  and  Operator  Chicago  Pneumatic  C  P  2  00 

-  Log  Recorded  Bv  A-  Boettner_ u.-rst 


°  o  c 

Q  <D 

-2  e 

Q  cp  K 


Lithologic  Description 


SAND:  Sil.ty,  fine  to  very  fine  grain, 

b  rown 


SAND:  Silty,  clayey,  fine  to  very  fine 

grain,  brown 


SAND:  Silty,  clayey,  fine  to  medium 

grain,  brown 


SAND:  Silty,  medium  to  coarse  grain, 

abundant  water  (-250  GPM) 


3AND :  Clayey,  fine  to  medium  grain, 

b  rown 


SAND:  Gravelly,  coarse  to  very  coarse 

clean  quartz  sand 


SAND:  Silty,  clayey,  medium  to  coarse 

grain,  clay  increases  with  depth 


1AND:  Micaceous,  medium  to  fine  grain, 

brown,  sma L l  amount  of  water 


R  ADBAN 

CORPOH  ATIOM 


Log  of  Drilling  Operations 


Boring  or  Well  No _ 2J 

Sheet  } _ of 


Location _ _ _ prniprt  McClellan  AFP.  TPT1  ’Mmsc  IT _ 

^rid  Cel1 - — — - _ _  Beginning _ 8-17-84 _ and  ena 

Coordinates  x _  8-17-84 

- - - . -  °  x/  of  drilling  ooeration 

y - - — - -  Sampling  Interval  (Estimated)  Cor-r'0:iite  5  (ft) 

Cround  Level  Elevation:  66  ft.NSL  (tono).  Type  Dril1  RiQ  and  QperatoChicnco  Sabina  tic  CP2C00 

*  Loo  Recorded  RvW.  Imyrnur _ \il  ■  Horst 


\ii .  Horst 


e.  D  c  o<u_ 

f  —  c  H  2  d  o.  5  •=  «P 

Q_—  ZT  ^  ^  v  CL  G 

<a  ~  2  I  *  Z  =  To  ~  ~ 

o  -■  n  —  _  co  ill;  i* 

1-1  >  v.  Q  CO  ^  u 


Lithologic  Description 


SAND:  Silty,  fine  to  very  fine  grain.  Water  sample  at  160 

brown  pH  =  4.5 

Temperature  =  22°C 
Conductivity  =  200 

SAND:  Silty,  coarse,  trace  amount  of  0.01 

clay 


SAND:  Silty,  medium  to  coarse,  brown  0.02 


SAND:  Silty,  medium  to  coarse,  clay 

<10% 


SAND:  Clayey,  medium  to  coarse  grain, 

brown 


CLAY:  Sandy,  fine  to  medium  grain, 

clay,  plastic,  tan 
Total  Depth:  190  feet 


0.02  , 

0-190 '  +i"  hole 
.'.routed  aoie  taroiu 
juil  tubes  v  31 
s.ii'KS  ;V ’ r t  l.iiui  f'or.iL 


Log  of  Drilling  Operations 


Boring  or  Well  No _ 

Sheet  1 _ of 


45  ft.MSL  (topo) 


Prn|ort  McClellan  AFR  TPP  Phase  IT _ 

Reginning  8-22-84  and  end 

8-22-84  Qf  (jailing  operation 

Sampling  Interval  (Estimated)  Composite  5 _ (ft) 

Type  Drill  Rig  and  Operator  Chicago  Pneumatic  CP2 
Log  Recorded  Rv  W-  Boettner  \b.  Horst 


Lithologic  Description 


SAND:  SiLty,  fine  to  medium,  tan  to 

brown 


SAND:  Medium  to  coarse,  brown 


SAND:  Silty,  clayey,  poorly  sorted, 

subangular  to  subrounded 


SAND:  Silty,  clayey,  fine  to  medium 

grained,  increasing  clay  content,  tan 


SAND:  Clayey,  subangular  to  subrounded 

grains,  Biotite,  Hornblende 


SILTY  SAND:  Clayey,  fine  to  very  fine 
grain,  light  tan 


SAND:  Silty,  clayey,  fine  to  medium 

grain,  angular  to  subangular,  micaceous 
(Muscovite) ,  red  brown 


SAND:  Trace  of  silt  and  clay,  medium 
to  coarse  grained,  poorly  sorted. 


COItPQR  AVION 


Location _ 

Grid  Cell _ 

Coordinates  x_ 

y] 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  22 
Sheet  l _ of 


t'cCleHan  AFB  I  BP  Phase  TT 


Prnjprt  ■  'rt-  1  -  -  -n  •• 

Beninninn  8-22-84 
8-22-84 


.and  ena 


Ground  Level  Elevation:  45  ft. MSI,  (toto) 


g---~g4> _ o<  drilling  operation 

Sampling  Interval  iFstimatpri)  °~nos *£ •’ _ (ft) 

Type  Drill  Rig  and  Oppratoi^hicaco  Pneumatic  CP2 


Loo  Recorded  Rv  Boettr.er 


\s.  r£ 


Lithologic  Description 


SAND:  C-layey,  silty,  fine  to  very  fine 

grained,  tan  to  grayish 


SAND:  Silty,  fine  to  medium  grained, 

poorly  sorted,  angular 


SAND:  Clayey,  plastic,  fine  to  medium 

grained,  brown 


SAND:  Clayey,  silty,  fine  to  very  fine 

grained,  subangular  to  subrounded, 
b  rown 


SAND:  Clayey,  silty,  siltstone, 

gravels,  fine  grained,  increasing  clay 
with  depth 


CLAY:  Sandy,  fine  to  very  fine  grained, 

plasticity  high 


SAND:  Clayey,  tine  to  medium  grained, 

subangular  to  subrounded,  poorly 
sorted,  micaceous  (Muscovite) 


SAND:  Clayey,  silty,  increasing  clav 

plasticity,  dark,  brown 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  22 
Sheet  __3_0f _ 5 


prn,prt  *'cC:  e  1  l  an  AFH  IRP  Phase  IT _ 

Beoinnina-  8-22-84 _ and  end 

8-22-84 _ of  Grilling  operation 

Sampling  Interval  tFstimatem  Composite  5  ,tn 


ft.MRL  (tone)  Type  Drill  Rio  and  QperatorChicngo  Pneumatic  CP2pO(. 
_  U  ’  Log  Recorded  Bv  W-  Boettner  \B .  Horst  | 


Lithologic  Description 


SAND:  Clayev,  tine  to  medium  grained, 
subangular  to  sub  rounded 


CLAY:  Silty,  sandy,  fine  to  medium 

grained,  high  plasticity,  dark  brown 


SAND:  Clayey,  silty,  fine  to  very  tine 
grained,  subangular  quartz,  brown 


SAND:  Silty,  clayey,  gravelly,  fine  to 

medium  grained 


CLAY:  Sandy,  plasticity  high,  brown 


SAND:  Clayey,  fine  grained,  plastic 


SAND  and  GRAVEL:  Clayev,  fine  to 
medium  grained,  brown 


SAND:  Silty,  clayev,  fine  to  very 

fine  grained,  subangular  to  subrounde 


RADIAN 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  22 
Sheet  4  of _ 5 


Location _ 

Grid  Cell _ 

Coordinates  x 


Ground  Level  Elevation: 


_  prn,ort  McClellan  AFB  ID.P  ”hnse  IT _ 

_ .  Beginning _ 8-22-84 _ and  encj 

— _ ____ __ __  . .  8-22-84  Q<  drilling  operation 

" — ■  — —  Sampling  Interval  tFstimatpm  comnosite  £ _ (ft) 

ft  '’EL  (tono)  Type  Drill  Rio  and  Operator  Chicago  Pneumatic  CPljoO' 

Log  Recorded  Bv  Buettner  \ts.  Horst  | 


Lithologic  Description 


CLAY :  Plastic  changing  to  fine  grained 
sand 


GRAVEL:  Clayey,  sandy,  brown 


CLAY:  Gravelly,  brown 


CLAY:  Clay  and  sand,  fine  to  medium 

grained  with  some  small  gravels 


SAND:  Coarse  sand  and  gravel,  water 


SAND:  Coarse  sand  and  gravel,  silty, 

brown,  water 


SAND:  Coarse  sand  and  gravel,  water 


SAND:  Silty,  clayey,  line  to  coarse 

grained  with  some  gravels 


RADIAN 

COUPON  ATION 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  2 2 
Sheet  s _ of _ 5 


1'cCl e  1  lan  AFB  T  FT  r’Jiase  IT 


Location _  Project  ',|l“  1[Jn  ■■■  •' 

Grid  Cell  Beginning _ 8-22-84 

Coordinates  x  8-22-84 

y  ■  -  ■■■  ■  •  Sampling  Interval  (Estimated) 

_  ,  T  .  >  Type  Drill  Rig  and  OperatociL 

Ground  Level  Elevation:  ft.MSL  (topo).  * 

45  Log  Recorded  RvW  .  Boettnei 


Lithologic  Description 


_ and  end 

_ of  drilling  operation 

Composite  5  ( 

t’.T’n  Pmvimat  ic  CP2C00 
. \B .  Horst 


Remarks 


SAND:  S-ilty,  coarse  grained,  dark 

grains  (Biotite,  Hornblende)  about  15% 


SAND:  Silty,  medium  to  coarse,  poorly 

sorted,  brown 


SAND:  Silty,  clayey,  medium  grained, 

poorly  sorted 


0.04 

SAND  and  GRAVEL:  Silty,  clayey,  medium  Water  sample 
to  coarse  grained,  brown  to  tan,  pH  =  6.2 

water  Conductivity  =  200. 

Temperature  =  18°C 

SAND:  Clayey,  silty,  gravelly,  medium  0.02 

to  coarse  grained 


SAND:  Clayey,  gravelly,  medium  to 

coarse  grained 


CLAY:  Sandy,  gravelly,  clay  increasing 

with  depth,  brown 


CLAY:  Sandy,  gravelly 

Total  Depth:  200  Feet 


Grouted  iieie  tn  rough 
dull  tubes  v  39 
sucks  Portland  Comem 
l'vpe  i  4  I  i  — 


4  B4 


RADIAN 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  -  j 
Sheet  1 _ of _ 5 


Location _ 

Grid  Cell _ i  it 

Coordinates  x  6400 
V  11950 

Ground  Level  Elevation: 


_  Pfn|Qrt  McClellan  AFB  IRP  T’hase  IT _ 

_  Beninninn  8-24-84  and  end 

_____________  8-24-84  0f  drilling  operation 

— 1  Sampling  Interval  Connosite  5 _ (ft) 

ft  MEL  (tono)  Type  Drill  Rig  and  Operator Chicaj>o_Pneuma tie  CP2D0C 

^ -  Log  Recorded  Ry  W.  Boettner  \b.  Horst 


2  ra  ™ 
Q  CO  *~ 


Lithologic  Description 


SAND:  S-ilty,  fine  to  very  fine,  tan 

to  brown 


SAND:  Clayey,  silty,  fine  to  very  fine 

grain,  increasing  clay  with  depth, 
light  brown 


SAND:  Clayey,  gravelly,  fine  to 

medium  grain,  clay  highly  plastic 


SAND:  Silty,  clayey,  fine  to  medium 

grain,  subangular  to  subrounded, 
brown 


SAND:  Silty,  fine  to  coarse  grain, 

subangular  to  subrounded,  brown 


SAND:  Clayey,  silty,  fine  to  medium 

grain,  subangular  to  subrounded,  tan 


SAND:  Clayey,  fine  to  medium  grain, 

plastic,  tan  to  brown 


CLAY:  Sandy,  silty,  fine  to  very  fine 

grain,  plastic,  brown 


RADIAN 


Log  of  Drilling  Operations 


Boring  or  Weil  Nn  -3 
Sheet  -1 _ of  > 


Location _ _  Prniprt  AFP,  i’Iwm-  It _ 

^nd  Cel1 - - - -  Beginning _ 8-24-84 _ and  ena 

Coordinates  x  ,  _  ,, 

- — — —  —  2  ~  a  of  drilling  operation 

‘  - - - —  Sampling  Interval  (Estimated)  u,'"~nns  1  r 2  ’  (ft) 

Ground  Level  Elevation:  50  ft./'SL  (toro).  Type  Drill  Rig  and  Qperatot*  -’u  Pneumatic  CP2U10 

Log  Recorded  Bv  ■  Boettner  \;J-  4  ’-st 


u-  51  c  o  <d  _  _ 

a.—  .  £-  ■*  o  9-  ®  z.  o 

Zj  E  ^ 

Q  £  n  r*  <TJ  rz  u 

>  LO  Q  GO  H  — 


Lithologic  Description 


SAND:  Siltv,  fine  to  very  fine  grain, 

Quartz,  Biotite,  Horneb lemie ,  brown 


SAND:  Fine  to  very  fine,  angular  to 

subangular,  poorly  sorted,  tan 


SAND:  Silty,  clayev,  fine  to  very  fine, 
angular  to  subangular,  brown 


SAND:  Silty,  clayey,  fine  to  very  fine 

grain,  brown,  clay  increasing  with 
depth . 


SAND:  Clayey,  trace  of  silt,  medium  to 

verv  tine  grain,  poorly  sorted,  brown 


SAND:  Clayey,  silty,  fine  to  verv  fine 

grain,  subangular  to  rounded,  poorly 
sorted,  dark  brown 


SAND:  Silty,  eiavey,  tine  to  verv 

fine,  poorly  sorted,  brown 


SAND:  Siltv,  fine  to  verv  tine,  sub¬ 

angular  to  subrounded,  poorly  sorted, 
red  brown 


Log  of  Drilling  Operations 


Boring  or  Well  No _ 

Sheet  l _ of 


prnicrt  “ r C  1  c- 1  1 .1  n  :-r»,  IR?  ^hnse  II _ 

Beginning  8-24-84 _ ana  end 

8-24-84  Qf  grilling  operation 

Sampling  Interval  tRqtimatpm  1  ‘'rPnsltc  5 _ (ft) 

Type  Drill  Rig  and  Operator Ch icago  Pneumatic  CP2D0< 
Log  Recorded  Rv  A'.  Bnettner  \B  .  Horst. 


50  f  t .  NSL  ( tono)  . 


.ana  end 


\B .  Horst. 


Lithologic  Description 


SAND:  Siltv  fine  to  very  fine,  clavev, 

red  brown 


CLAY:  Fine  to  very  fine  sandy,  moist 


Remarks 


CLAY:  Fine  to  medium  sandy,  plastic, 

brown 


CLAY:  Sandy,  fine  to  very  fine,  brown 


:LAY :  Sandy,  plastic,  brown 


SILTY  CLAY: 
grave l I v 


SILTY  CLAY: 
brown 


Sandy,  fine  to  medium, 


Sandy,  gravels  up  to  2  mm. 


SILTY  CLAY:  Sandy,  fine  to  medium, 
grave  Is 


Log  of  Drilling  Operations 


RADIAN 

CORPORATION 


Bor;  "ig  or  Well  Nn  23 
Sheet  4  of 


Location _ 

Grid  Cell _ 

Coordinates  x_ 

y. 


McClellan  AFR  IF?  rha  e  IT 


Project. 

Beginning _ 8-24-84 


.and  end 


8-24-84 


_ of  drilling  operation 

Sampling  Interval  (Estimated)  i  (ft) 

~  _  ,  .  Tvne  Drill  Rin  and  Onerator  Chicago  Pneumat  ic  CP: 

Ground  Level  Elevation:  50  tt.MSL  (toro).  y  ,,  „  ■  -\ 

 Log  Recorded  Bv  ^  •  Boettner  \B  •  bcrst 


Q 


ai  c 
~-i  Z) 
C-  ^ 
E  CJ 
•  V  H 
LO 


£  c 
CL  d) 

E  -* 


cn 


Lithologic  Description 


Remarks 


L2Q 


125 


— 120 


-135 


SAND:  Clayey,  silty,  subangular  to 

subrounded,  poorly  sorted 


SAND  and  GRAVEL:  Silty,  plastic,  clayey 
tan  to  brown 


iSANDY  SILT:  Fine  to  very  tine,  very 
hard,  dark  brown 


'SAND:  Fine  to  very  tine,  silty,  tan, 

small  amount  of  water 


[CLAY :  Sandy,  gravelly,  plastic,  dark 

b  rown 


ICLAY :  Silty,  brown,  hard 


CLAY:  Silty,  sandv,  brown 


0.0 


0.01 


0.0 


0.0 


0.02 


0.01 


S1I.1:  Gravel  lv,  water 


il.O 


0.0 

Wat  e  r  .-.  amp  teat  1  tiO  ' 
nil  1  o.J 

Temperature  =  19JC 
Coii.hu  t  i  v  i  t  v  =  2h0 


R£IDflAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No  -  j 
Sheet  _ of 


Location _ 

Grid  Cell _ 

Coordinates  x _ 

y _ 

Ground  Level  F.levatio 


up  o  ®  ^ 

—  Or?  "E. 


o  ~  -  c= 

Q  r  G 


.  —  —  c  i 

s  §  a  2  I  « 

>  -s.  "  Q  CO  I- 


Proiect _ 

Beginning. 


■3-lY-8d 

8-JA-8Y 


50  tt.l'SL  1  t 


Samcnng  interval  Esnmatec 
Tvoe  Drill  Rin  arc  Operator.; 
Lon  Recorded  B  .  ;  •  • . 


Lithologic  Descriot  on 


CLAY:  Siltv,  sandy,  hard,  brown 


SAND:  Medium  to  coarse,  clean,  brown 


GRAVEL:  Sandy 


SAND:  Gravelly,  medium  to  coarse, 

sandy 


SAND  and  GRAVEL:  Medium  to  coarse, 


_ and  end 

:.f  drilling  operation 
■T"  _ ift) 

■  <  :'rti  n.  i  r  ■'  ,■  C?1E 
r.i  t 


Water  sample  at  180 
pH  =  6.0 

Temperature  =  16°C_ 
Conductivity  =  110 


SAND:  Clayey,  tine  to  very  fine,  tan 


SAND:  Clayey,  fine  to  very  fine 


SAND:  Slightly  clayey,  very  fine, 

micaceous 

Iota  l  Dept  a:  100  Feet 


0-100’  +V  hole 
I r  ate:  a  1  e  :  :  l  r  u  c 
lull  1  s  v  31 
■o  a'  ikS  :  t  ia,i  t\  me 


RADBAN 

CORPORATION 


Log  of  Drilling  Operations 


Borinq  or  Well  No. 
Sheet  1 _ 


RB-24 


Location. 
Grid  Cell 


8,  14 


Coordinates  x  7425 

v  13,550 

Ground  Level  Elevation: 


ft.MSL  (toro) 


Prr,)0,.t  McClellan  AFB  TD?  Phase  IT _ 

Rogmning  _  -  August  1984  and  end 

2  August  1984  Qf  drilling  operation 

Sampling  Interval  (Estimated)  Onsite  j> - (ft) 

Type  Drill  Rig  and  OneratnrOr  ill  system  1000  CSR/ 
Log  Recorded  Bv  T.  '.vaiters  \l. .  Hoi  tort. 


_  —  01  c  1  o 

£  c  ^  -j  •  CL 


i-  LlSC  z  n  « 


Lithologic  Description 


TOPSOIL i  unconsolidated  silt,  sand  and 
gravel . 


SILT;  unconsolidated,  sandy  from  8-10' 


CLAY;  silty,  good  plasticity,  red, 
slightly  moist. 


SILT;  well  sorted,  brown. 


SILT;  fine,  yellow,  becoming  coarser 
with  depth. 


SILT;  sandy,  fine-med.  grained,  yellow- 
brown,  micaceous,  black  1'  thick  frag. 

Il0%. 


.SILT;  fine-grained,  well  sorted,  red, 
slightly  damp. 


SILT;  well  sorted,  red-brown,  slightly 
damp . 


Log  of  Drilling  Operations 


RADSAN 

CORPORATION 


Location _ 

Grid  Cell _ 8.  14 

Coordinates  x  7425 

y _ 

Ground  Level  Elevation: 


Boring  or  Weil  Nn  RB-2-. 
Sheet  _2 _ of _ 2 


Proiert  "^K2Ien  ATS  T ^  ■■iiane  IT 

Beginning _ 2  August  1984 _ 

2  August  1984  ,  „,lllir 


Sampling  Interval  (Estimated). 


_ ana  end 

_ of  drilling  operation 

Cor.nosite  5 


a  —  •>  ~ 

Q  r  .2 


is  o 

6  9-  v 
=  22  z  S  « 


>  v;  Q  to 


ft.l'SL  (torn)  Type  Drill  Rig  and  QperatorDri  11  system  1000  CSR, 
Loq  Recorded  Bv  T .  ..'.i  ,  te rs  \l  .  Colt o r t 


Lithologic  Description 


SAND;  si-lty,  fine-medium  grained,  well 
rounded,  light  brown. 


CLAY  and  SILT;  interbedded,  clay,  red 
brown,  oxidized,  silt,  fine-grained, 
damp . 


SILT;  clayey,  dark  brown,  clay,  good 
plasticity,  tan-gray. 


SAND;  silty,  fine-grained,  w/vellow 
silt,  interbedded. 


SILT;  well  sorted,  yellow,  powder 
coarsening  downward. 


SAND;  silty,  fine-medium-grained,  mod. 
sorted,  subrounded. 


CLAY;  silty,  good  plasticity,  moist, 
confining,  tan-brown,  increase  in  ulav 
15'  . 


SILT;  rlavev,  tan,  slightly  moist. 


V) 


RADIAN 

coupon  nriON 


Log  of  Drilling  Operations 


Boring  or  Well  No. . 
Sheet  ■, _ of 


Location _ _ _ 

Grid  Cell  8.  14 _ 

Coordinates  x  7425 
y  ..13.»0 

Ground  Level  Elevation: 


51  ft.MSL  (toro) 


Prnr.  -cCKGl.m  AFP  I^P  pho. se  J_T _ 

Reninmnn  2  August  1984 _ and  end 

_ 2  August  1984 _ 0(  grilling  operation 

Sampling  Interval  iFstimatpm  1 _ (ftt 

Type  Drill  Rig  and  Operator  Drillsvsten  *000  CSR/ 
Log  Recorded  Rv  f-  Walters \ i . •  n o  1 1 o rt 


o  a>  _ 

.6  t  =? 

2  ^2  5  - 


Lithologic  Description 


SAND;  fine-grained,  well  sorted,  quartz 
subangular . 


SAND;  coarse-grained,  micaceous,  water¬ 
bearing. 


SAND  and  CLAY;  interbedded,  increasing 
in  clay  brown,  confining. 


coarse  poorly  sorted,  oxidized. 


LAY';  silty  tan  brown,  fair  plasticity. 


corn"  waterbearing. 


Water 

sample 

Water 

87  '  ’ 

pH  6.5 
Temp . 

23°C 

Cond . 

210 

0.0 

0.0 

+  5  gpm. 

0.0 

Water 

sample 

pH  7. 1 

Temp . 

18  C 

CLAY’;  very  good  plasticity,  gray. 


SAND;  hard,  cemented,  dark,  brown,  pop¬ 
corn  texture,  possible  reggolith. 


4  H4  HAMi 


Log  of  Drilling  Operations 


RADBAN 

CORPORATION 


Boring  or  W-.-il  Mn  RB-24 
Sheet  4  ot _ 


Location _ 

Grid  Cell _ 

Coordinates 


8,  14 


7425 

13"550 


Ground  Level  Elevation: 


51  ft.NSL  (tono). 


prn]Qrt  -VC Id  Ion  AFB  IR?  ^hnse  IT _ 

Rpginninn  2  August  1984 _ ana  end 

_ 2  August  1984  of  drilling  operation 

Sampling  Interval  (Estimated)  — I _ (ft) 

Type  Drill  Rig  and  Qperatoi  Drillsvstem  1000  CSR, 


Log  Recorded  By. 


a,i  ice  rs 


ri  o  1  t  o  r  t 


Lithologic  Description 


SAND;  fine-grained,  with  clay  matrix, 
water-bearing,  brown. 


Same  as  above. 


CLAY;  good  plasticity,  yellow-grav, 
conf ining. 


Same  as  above. 


SAND;  clayey,  interbedded,  yellow-grav, 
beds  1'  thick. 


CLAY;  gray,  extremely  plastic. 


Water  sample 
pH  7 . 5 
Temp.  19 °C 
Cond .  250 


SAND  and  GRAVEL;  fine-coarse,  poorly 
sorted,  high  energy,  sharp  contact  with 
above  unit. 


GRAVEL;  sandy,  channel -high  energy, 
poorlv  sorted,  quartz  angular,  clear- 
vel low. 


0.0 

Rig  shimmy  157-160 
greatest  amount  of 
crave)  in  borehole 


RADflAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  Well  No _ 

Sheet  5 _  of 


Location. 
Grid  Cell 


8.  14 


Coordinates  x  7425 

v  13,550 _ 

Ground  Level  Elevation:  51  ft.NSL  (topo). 


u-.  Q)  E 

c  — < 


O  £ 
c .  rj 
>  C/3 


Pm, net  -'cGIellan  AFB  IET  ^linse  IT _ 

Bemnninn  2  August  1984 _ anc  end 

_ 2  August  1984 _ 0f  cjri  1 1  i  ng  operation 

Sampling  Interval  iF^timatPdi  Composite  5 _ (ft) 

Type  Drill  Rig  and  Operator  Dr illsyst em  1000  CSR/ 
I  on  Recorded  Rv  T.  '.filters  \L.  Hoi  tort 


^  _  cr 
o  Q-  o 

Z  I  2 

Q  CO  •“ 


Lithologic  Description 


SAND;  hard,  cemented,  oxidized,  w 
gypsum  20%  popcorn  texture. 


SAND;  hard,  cemented  with  clay,  red. 
Increase  in  gypsum,  30%. 


SAND,  fine-med.  grained,  mica  cears,  v. 
well  sorted,  well  rounded,  water  red, 
oxidized,  black  lithic  frag.  10%. 


SAND  and  GRAVEL;  same  as  above,  coarsen¬ 
ing  downward. 


SAND  and  GRAVEL;  high  energy,  poorly 
sorted,  lithic  20%,  quarts  is  subangu- 
lar,  clear-vellow,  oxidized. 

CLAY;  gray,  fair  plasticitv,  semi- 
conf inine . 


Total  Depth:  195  Feet 


Remarks 


SAND;  coarse,  poorly  sorted,  clay  clasts 
15%,  black  lithoc  frag.  10%. 


4  H-1  ltjMiti 


Depth 


RADBAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  RB~25 
Sheet  t _ of _ 2_ 


i  ocation  Far  Northeast  Corner  of  Flightllne  Prn|ort  VcCIoIbn  A F B  TRP  nhase  IT _ 

Gria  Cell  15:25 _  Beginning  31  August  1984 _ ancl  end 

Coordinates  x _ 14,050' _  1  September  1984 _ 0f  ng  operation 


24,160’ 


Ground  Level  E levari on :apx . 72  ft.MSL  (toro). 


Sampling  Interval  (Estimated)  (-ornnsi-e  - (ft) 

Type  Drill  Rig  and  QperatorDrill  Tek  D4QK_/S.Smit 
Log  Recorded  3yR-A,  Be lan 


Z  ' — 

a.  ^ 
o  B  ta 


Lithologic  Description 


SAND  and  CLAY;  hard,  dry,  Md-FN,  brown 
to  reddish-  brown. 


SILT  and  CLAY,  minor  sand,  brown,  dry, 
unconsolidated . 


CLAY;  brown,  unconsolidated,  dry. 


SAND;  FN-VF,  tan,  unconsolidated. 


SAND  and  SILT;  FN-VF,  tan,  unconsoli¬ 
dated,  dry. 


SILT;  tan,  unconsolidated,  drv. 


CLAY ,  brown,  unconsolidated,  drv. 


CLAY ,  brown,  unconsolidated,  drv. 


Remarks 


Drilled  by  the  dual 
tube  air  rotary 
method . 

OVM  (ppm) 


Driller  cut  w/water. 


Driller  cut  w/water 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  RB~-5 
Sheet  -  ot _ 


i  nratinn Far  Northeast  Corner  of  Flightline  Prnjort  -h-C  1  c  1  lan  AFR  TD.P  Phase  II _ 

Grid  Cell _ •  25 _  Beninninn  31  August  1984 _ and  end 

Coordinates  x  14’05Cj! _  1  September  1984  0f  drilling  operation 


Sampling  Interval  (Estimated)  (  or'POSItl-‘  £ _ (ft) 

Type  Drill  Rig  and  Operator  Drill  DLOK/S.  S:aii 
Log  Recorded  Rv  R.A.  Belan 


Ground  Level  Elevot ion :  apx. 72  ft.MSL  (toro) . 


o  e  « 

Q-.  ra  fr- 

r  r\ 


X  e 

*  «  a 

Q  «  H 


Lithologic  Description 


SILT,  yellowish,  brown,  unconsolidated, 
dry. 


SILT  and  CLAY,  brown,  unconsolidated, 
slight  moisture. 


SILT  and  CLAY;  same. 


CLAY,  brown,  dry,  unconsolidated. 


SAND  and  CLAY,  FN-VF,  tan,  unconsoli¬ 
dated,  dry. 


CLAY,  light  tan,  unconsolidated,  slight 
moisture . 


SAND  and  SILT,  minot  clav,  FN-YF,  tan, 
unconsol idate . 


CLAY,  brown,  unconsolidated. 


CORPORATION 


I  nratmnFar  Northeast  Corner  of  Flightline  prnjprt  NrC  It- linn  AFT  !"T  ^hnco  ! I _ 

Grid  Cell _ ^  •  -5 _  Rerunning  31  August  1984 _ ana  end 

Coordinates  x  14,050' _  _ 1  September  1984  of  drilling  operation 

y— 1 —  -  Sampling  Interval  iFsnmatpm  'lTn|Vn:i'  '  (ft) 

.  -  _  ,  ,  TvDe  Drill  Rio  and  ODerator Dri  1 1  iL‘K  0'-u<  ^.Smi: 

i  .rni'.nH  T  ►-»«.»  o  I  F  I  *•> \t  aft  rvr»  •  n  ft-  VC  7  (  t-  7  ^  J  ^  — ■  ■  1  ■■■  ■■■ 


und  Level  Elevation:  apx.72  ft.NSL  (toro’l. 


Log  of  Drilling  Operations 


Boring  or  Well  No  RB-25 
Sheet  _ i  of 


Log  Recorded  Bv  R-A.  Be  lan 


Lithologic  Description 


SILT  and.  CLAY;  unconsolidated,  brown 
(clay),  off-white  (silt),  dry  to  slight 


moisture . 


CLAY;  minor  silt,  brown,  unconsolidated, 
drv . 


CLAY;  brown,  unconsolidated,  dry, 


CLAY;  brown,  minor  silt,  unconsolidated, 
drv. 


CLAY,  SILT  and  SAND,  minor  gravel, 
brown,  unconsolidated  Md-FN. 


CLAY  and  SAND;  brown,  Md-FN,  unconsoli¬ 
dated,  dry. 


CLAY,  SAND  and  GRAVEL;  Md-FN,  unconsoli¬ 
dated,  dry,  brown,  subangLe  to  angular. 


CLAY ,  SAND ,  GRAVEL;  same. 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  Nn 
Sheet  _ * _ of  3 


Location  Far  Northeast  Corner  of  Flight  line  Prniprt  VcClellnn  AFB  TDP  ^hnse  IT _ 

Grid  Cell  15;2o  Beninnmn  1 1  August-  198&  and  end 

Coordinates  x - kL_?,50  j _  _ ^September  1984  of  drilllnn  nneration 

^ ^ m a  Bamnlinn  Inron/al  (CcttmoioHi  Composite  5  /fr\ 


n round  I 


-  — *— - - -  —  Sampling  Interval  {Estimated)  L0"nosite  ? _ (ft) 

eve  1  Elevation:  apx.  72  ft.ysL  (toro).  Type  Drill  Rig  and  pperato^mi  1_1  .  Smi  t  j 

Loa  Recorded  By,  R-A- 


£  ~  h  T  °  —  C  I  " 

I-  -  o  &! 1  -  * 

q  ~  =  1  £  2  5  2 

1-1  >  v.  Q  c/i  ^ 


Lithologic  Description 


SILT  and  CLAY;  brown,  unconsolidated, 
slight  moisture. 


CLAY  and  SAND;  VF,  tan  (sand),  brown 
(clay),  unconsolidated,  dry. 


SAND,  SILT  and  CLAY;  Fn-VF,  tan  (sand), 
brown  (clay),  unconsolidated,  dry. 


B-25-1 


CLAY;  brown,  unconsolidated,  slight 
moisture. 


dated . 


CLAY;  brown,  unconsolidated. 


SAND  and  CLAY;  F,  tan  (sand),  uncon¬ 
solidated,  brown  (eluv). 


tan  (sand)  drv,  unconsolidated. 


0  (background) 

WL:  103' 

BGL;  T: 

1 9 3 C ;  C: 
pH :  7.8. 

210; 

Water  (?) 
145'  . 

5.9 

from  135 

No  obvious  water. 

2.  3 

Drv  at  1  HO ' . 

(Driller 

blew  out 

hole  -  no 

wa ter.) 

RADBAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No  _ 

Sheet  _ cf 


I  nrjtinnFjr  Northeast  Corner  of  Flitihcllne  Pm|prt  McClellan  APB  phnse  IT _ 

Grid  Cell  15:25 _ Reninmnn  31  August  1984 _ ana  end 

Coordinates  x  1  September  1984  pf  prjiimQ  operation 

y  ,  i._. — I — -  - —  Sampling  Interval  iF^timaten)  j l'~n°h l£ e _ (ft) 

Type  Drill  Rig  and  OperatorOrtU.  Xek  PACK,  8 . Smit: 
Log  Recorded  ByR-A.  Be lan 


Ground  Level  Elevation:  apx. 72  ft.NSL  (tonol. 


Lithologic  Description 


SAND  and.  CLAY;  Md-VF,  mottled  tan- 
brown,  micaceous  (gold). 


CLAY  and  SAND,  same,  dry. 


CLAY  and  SAND ,  same . 


CLAY;  brown,  unconsolidated. 


CLAY;  brown,  dry,  unconsolidated. 


SAND,  Md-VF,  minor  clay,  mottled  tan, 
micaceous  (gold),  makes  steady  water. 
( 187-190'  sand). 


CLAY,  brown,  unconsol idated ,  dry. 


Total  depth:  195  f t . 


WL:  107'  BGL. 

T:  21  1/2°C;  C : 7 50 ; 
pH:  8.2. 


Driller  cut  w/water; 


Driller  cut  w/water, 
85 


Driller  cut  w/water. 

Fluid  level:  none- 
detected  at  180' 
with  E-line. 

Water  at  approx. 
187'. 


Fluid  level:  118' 
BGL;  T:  21°C;  C : 330 : 
pH :  8.3. 


Water  from  187-195' 


Grout. -,j  hole  tlireuco 
. i 1 1 - 1 i  tubes  v  5  3 
sacks  P  *rt  land  Comet 


RADDAN 


Log  of  Drilling  Operations 


Boring  or  Well  No _ 

Sheet  1 _ of 


I  oration  South  of  Bldg.  1440 _ 

Grid  Cell  17:20 _ 

Coordinates  x _ 16.990.' _ 

y _ 19.480* _ 

Ground  Level  Elevation:apx.87  ft.MSL  (tono). 


Prn]Qr(  McClellan  AFB  ph.ise  IT _ 

Benmnmn  30  August  1984 _ and  ena 

31  August  1984  of  drilling  operation 

Sampling  Interval  iFstimatertt  Comosite  ? _ (ft) 

Type  Drill  Rig  and  QoeratorDri  1 1  Tek  D40K'S. Smit 
Log  Recorded  RyR-A-  Be lan 


Lithologic  Description 


Drilled  by  the  dual 
tube  air  rotary 

SOIL;  silt,  clay,  dry,  unconsolidated,  method. 

1 —  •  0VM  (ppm) 

0.1  (background) 


CLAY;  dry,  brown  (driller  cut  w/water) . 


SAND;  Fn-VF,  unconsolidated,  dry, 
brown. 


SAND  and  SILT;  Fn-VF,  unconsolidated, 
dry,  brown. 


CLAY,  slightly  moist,  unconsolidated, 
brown. 


SILT  and  SAND;  Fn-VF,  unconsolidated, 
dry,  tan. 


SILT  and  SAND,  VF,  unconsolidated, 
slight  moisture,  tan. 


SILT  and  CLAY;  slight  moisture,  red¬ 
dish  brown,  unconsolidated. 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No._ 
Sheet  - _ of 


RB-J6 


I  nr  at  inn  Sou  t  h  of  BIJa.  1^*40 

Grid  Cell  17:20 _ 

Coordinates  x _ lb,  990* 

v  19,480' 


Prn|ert  (  ■  l'  ■  -.-in  ''  1  '  ILILL  '  L 


Remnninn  30  August  1984 


31  August  1984 


_ ana  ena 

.of  drilling  operation 


Sampling  Interval  (Estimated)  1  1 


iVr.Pii';  i  t  . 


Tyne  Drill  Rin  and  Operator  or  i  .  i  ■- . it 

C round  Level  Flevatien:  apx.87  it. MSI.  (torof. 

' -  Loq  Recorded  Rv  K.A.  no  lan _ 


q  O.  CD 

S  £x 


Lithologic  Description 


CLAY;  hard ,  unconsolidated,  brown. 


CLAY ,  same . 


CLAY,  same. 


CLAY  and  SAND,  VF ,  unconsolidated, 
brown. 


CLAY  and  SAND,  same. 


CLAY  and  SAME,  same. 


CLAY  and  SAND ,  same . 


CLAY,  hard,  drv,  unconsolidated. 


RADOAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No 
Sheet  _ L 


RB-26 


Location  s^>ut;h  of  BldY-  U4° 

Grid  Ceil  I7::o _ 

Coordinates  x  16,990' 

y  19.480' 


Protect— :':T1  gL— i-— —2 Li 

Rerunning  ^0  August  198-4 _ 

11  August  1984  f 


and  end 


'•  r > ••  ■. . n d  l .V  v e  l  V.  1  ov at  ion : 


■  iroi _ of  d r 1 1 1 m g  o cerat i on 

L»ou  —  -  Sampling  Interval  iFstimatpni  1  1 :  c  _ (ft) 

,  ,  ,  Type  Drill  Riq  and  Operator -)r i  1 1  |14iK  s.Smi: 

,8/  tt.:SL  itoro)  .  T,  .  .x  , 

—  Loa  Recorded  Rv  fWA.  delan  


Lithologic  Description 


SAND  and-  CLAY,  tan,  Fn-YF,  unconsoli¬ 
dated,  dry. 


CLAY;  brown,  unconsolidated. 


CLAY  and  SAND;  YF,  unconsolidated, 
brown . 


CLAY  and  SAND,  same. 


SAND  and  Cl  .AY ;  brown,  unconsolidated, 
Med-FN . 


CLAY  and  SAND,  Fn-YF,  unconsolidated, 
clay-hard,  brown. 


CLAY,  reddish  brown,  drv. 


'LAY  and  SAND;  Fn-YF,  unconsol  i  da  ted , 


Depth 


RADBAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No. 
Sheet  4 


RB-26 


Location  S?uthj,of  BLJg~  1440 
Grid  Ceil 

Cooramates  x _  16 , 990 ' 

y _  19,480' 


Location.i^y  _  Pr0,ect.  ".■rici.in  ,\r?j  Ti _ 

Grid  Cell  '  ‘  _ _ Bemnnmn  10  Aueust  1984 _ 2nd  end 

Coordinates  x -  _  ...  31  August  1984  of  drill, no  nr.Prat.nn 

y  — — -  —  Sampling  Interval  (Estimated)  _ (ft) 

d  round  level  rievatien:  apx.87  ft.fSL  (tore).  Type  Drill  Rig  and  Opera  ■  Cmi  r) 

_  Lod  Recorded  By. -Solan 


Lithologic  Description 


SAND;  C-F,  unconsolidated,  mottled,  tan. 


SILT  and  SAND,  VF ,  unconsolidated,  dry. 


SILT  and  CLAY;  unconsolidated,  slight 
moisture,  brown. 


CLAY  and  SILT,  unconsolidated,  brown, 
some  moisture. 


CLAY  and  SILT;  same. 


CLAY , :  slight  moisture,  brown. 


CLAY;  drv  (?),  brown. 


7.9  (background) 


Water  level:  117' 
T:  2 3 ° C ;  C:  150; 
pH :  7.4.  Little 
water  produced. 


CLAY  and  SILT;  hard,  drv,  brown. 


No  apparent  water 


RAENIJ&N 

CORPORATION 


Boring  or  Well  Mn  RB  26 
Sheet  _ - _ of _ 


Log  of  Drilling  Operations  — - - 

Oro.^t  McClellan  AFB  T!-'n  "h.ise  IT 


Prn|prt  •  r  oil  ,  ...n  a 
Beomnino  30  August 
31  Aueust  1984 


I  pcation  So,il:h  of  BldS-  1440 _ Prompt  'VClollnn  AFR  I"P  p!i.ure  _TT _ 

Grid  Cell _ 17  :  30 _  Beomnino  3Q  August  1984 _ ana  end 

Coordinates  x _ 16,990' _ 31  August  1984 _ of  drilling  operation 

y  ...  -  1 2 : -  - -  Sampling  Interval  (Estimated)  icrrmosite  3  (ft) 

,  .  Type  Drill  Rig  and  OperatorP^ill  rek  D40K/S.Smiti 

G  round  Level  Elevation:  apx .  87  t  t  .NSL  (toro).  ’  D  ,  „  , 

- -  Log  Recorded  RyR-A.  Be lan 


Tviie  of 
Sample 
Taken 

ID  No.  of 
Sample 
Taken 

Lithologic  Description 


SAND,  CLAY  and  GRAVEL;  Md-FN,  uncon¬ 
solidated,  no  water,  brown.  Silt 
(white) . 


CLAY  and  SILT;  minor  sand,  Fn,  Brown, 
unconsolidated,  dry. 


CLAY;  minor  sand,  Fn-VF,  brown,  uncon¬ 
solidated,  dry. 


CLAY,  same. 


CLAY;  same.  Possible  trace  water. 


CLAY;  same. 


Remarks 


Driller  had  to  use 
water  to  cut) 

4.0 


CLAY ;  same . 


SAND  and  CLAY;  Vf-Fn,  brown,  water,  un¬ 
consolidated,  micaceous  (golden). 

Total  Depth:  200  Fo..f 


Water  level :  122 1 , 
BGL  (rose  quieklv) 
T:  2 1 ° C ;  C:  200; 
pH:  7.5. 

Grouted  hole  tn  r .  u . 
anal  tubes  w  apx.  3 
sacks  P  'rt  land  i l*i5i 


Log  of  Drilling  Operations 


Bonng  or  Well  Nn  RB  J  7 
Sheet  - _ of 


RADIAN 

CORPORATION 


Location _ _ 

Grid  Cell _ 

Coordinates  x  13200 

y. 


Ij,  7 


Prmect  AFB  T^?  ^■.a-v  TJ 


Beginning _ 9-5-64 


6000 


9-6-84 


Sampling  Interval  (Estimated). 


_ and  end 

.of  drilling  ooeration 


.(ft) 


OSltc  > 


Ground  Level  Elevation:  55  ft.l'SL  (toro).  TVPe  Drjl1  R'd  and  Operator Chi^,.go  Pneumatic  C? 

_ _ _ _ _ _ ~  ~~  _  Log  Recorded  Bv  Boot  trier _ \  .  ;;rrst 


O  G 

O  0) 

CL  ~ 

C  • — i  GJ 
d.  ^ 

6  2- 

O  OO 

O  £  G 

z  = 

Q 

C.  G  H 
>  IT, 

a  co 

JG  zc 

d.  o 

U 


Lithologic  Description 


Highway ‘base  material 


Remarks 


ovm(ppm) 


0.0 


JO  0< 


CLAY:  Sandy,  reddish  brown 


3  CLAY:  Siltv,  sandy,  reddish  brown 


0.10 


0.12 


CLAY:  Silty,  sandy,  reddish  brown 


SAND:  Silty,  clayey,  very  tine 

grained,  tan 


0.08 


0 . 04 


SAND:  CLavey,  medium  to  very  tine 

grained,  reddish  brown 


0.02 


SAND:  Clavev,  medium  t,'  very  vine 

grained,  brown 


0.01 


SAND:  Clayey,  siltv.  medium  to  line 

grained,  brown 


0.02 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No  _ _ 

Sheet  _ of 


Location _ 

Grid  Cell _ 14,7 

Coordinates  x  13200 

v  hOOO 

o  round  Level  FI  ovation: 


"t.L'SL  (tone") 


Prn,ert  rvri,  '■  :  an  ALL  T "base  IT _ 

Beginning _ _ and  enc 

_ _ _ of  drilling  operation 

Sampling  Interval  .Estimated  _ (ft) 

Type  Drill  Rig  and  Operator1-'*1  f-1-  a~1'  Tin-ur  at  ic  t-P-1 
LOQ  Recorded  By  •  Feet t nor  (■  -s; 


o  «  c 
o  “•  £ 

2  i  | 

Q  CO  •“ 


Lithologic  Description 


SAND:  S-iltv,  clayey,  very  tine  to 

medium  grained,  brown 


SAND:  Gravelly,  micaceous,  coarse  to 

very  tine  grained,  brown 


SAND:  Micaceous,  coarse  to  very  t'ine 

grained,  brown 


CLAY:  Sandy,  micaceous 


SAND:  Silty,  tine  to  very  tine  grained, 

b  rown 


SAND :  Silty,  line  to  very  line  grained, 

b  rown 


SAND :  Micaceous,  tine  to  verv  tine 

grained,  brown 


SAND:  Silty,  elavev,  tine  to  verv  :  im 

grained,  brown  to  tan 


Log  of  Drilling  Operations 


ERAD9AN 

CORPORATION 


Location _ 

Grid  Cell _ 14 , 7 

Coordinates  x  13200 

y  6000 


Boring  or  Well  Nn  RB  27 
Sheet  1 _ of  1 


Pro, er>  * ' ■" 0 1  e  1 1  n n  AFB  TTP  ^hase  IT _ 

Beginning _ 9-5-84 _ and  end 

_ 9-6-84 _ 0f  drilling  operation 

Sampling  Interval  rFstimatPi-ti  ( .omno.si  t  c-  5  (ft) 
Type  Drill  Rig  and  OneratorChicaao  Pneur.at  ic  CPdlOr 
Log  Recorded  Rv  W.  Boettner  \,B.  Horst 


9-5-84 

9-6-84 


and  end 


Ground  Level  Elevation:  55  ft.MSL  (tono) 


os  c 

o  Q.  a> 

•2  E 
Q  co  ^ 


Lithologic  Description 


SAND:  Clayey,  gravelly,  very  fine 

grained,  tan 


SAND:  Silty,  fine  to  coarse  grained, 

tan  to  brown 


SAND:  Clayey,  very  fine  to  coarse 

grained,  micaceous,  tan  to  gray 


SAND:  Clayey,  medium  to  very  fine 

grained,  micaceous,  brown  to  gray 


CLAY:  Silty,  sandy,  brown  (moist) 


CLAY:  Sandy,  plastic,  brown  (moist) 


CLAY:  Sandv,  gravelly,  dark  brown 


CLAY:  Sandv,  plastic,  dark  brown 


C,  round  Level  Elevation:  55  ft.l'SL  (toro).  ^ype  Qrili  RiQ  and  Operator  Chicago  Pnu»-.-,L  ic  ri 
-  _ _ _  Loq  Recorded  Bv  w.  Socttner \b  .  r(,,rSt 


0( 


c.  — 

CD  — 

Q 


C 

—  O 


O  _Qj  c 

o  2-  0 
2|;« 
Q  00  ' 


Lithologic  Description 


Remarks 


120 


■125 


■no 


I  — 1  i  5 


_i;o 


1  no 


rZ]  SILT:  Sandy,  clayey,  tan 


SAND:  Silty,  clayey,  fine  to  very 

fine  grained 


SAND:  Silty,  clayey  (moist) 


SAND:  Silty  (moist) 


-J  SILT:  Clayey,  sandy,  brown 


SILT:  Sandv,  clayey,  plastic,  brown 


SILT:  Sandy,  clnvev,  I  irie  to  medium 

grained,  brown 


STLT:  Sandy,  clayey,  brown 


0.0 


0.02 


0.0 


0.0 


0.0 


0.01 


0.02 


,  0.0 

Water  sample  at  160' 


pH  =  6.2 
>nduc  t  i  v  i  t  v  = 

tMimor.lfuT'O  a-  1 


280 


BR4&CDQAN 

corpoh  ation 


Log  of  Drilling  Operations 


Boring  or  Well  No  -  ' 
Sheet  ~ _ of _ 


Location _ 

Grid  Cell _ 1  1 .  7 

Coordinates  x  13200 
V  6000 

hround  Level  Elevation: 


■-  j  c  o  m 

a  —  ”=-  A  o  ?  o 

a  ^  ;  S-5  Z  = 


Prmer *  ■■ 

Beginning _ 9-5-8L _ 

9“b‘— 84  nf  finllin 


.anc  end 


— — — — — — — — —  _ ^-o-Q4 _ of  grilling  operation 

— .  Sampling  Interval  iFstimatPrr,  '--■'~nn'i j. 1 1  _ [ft) 

55  it.l’SL  (toro).  Tvpe  Dfl11  R|0  and  Ooeratorhie.n  jo  Pn . -nr  i,-  CPKjOf 


Loa  Recorded  Bv'-W 


Lithologic  Description 


rst 


SAND:  Silty,  clayey,  fine  to  medium 

grained,  brown 


SAND:  Silty,  clayey,  fine  to  medium 
grained,  brown 


SAND:  Silty,  clayey,  fine  to  medium 

grained,  brown 


SAND:  Clayey,  silty,  fine  to  medium 

grained,  brown 


SAND:  Silty,  clayey,  fine  to  medium 

grained 


SAND:  Silty,  clayey,  fine  to  medium 

grai ned 


SAND:  Clean,  micaceous,  fine  to 

medium  grained 
Total  Depth:  195  feet 


RADS  AN 

CORPORATION 


Log  of  Drilling  Operations 


Bonnq  or  Well  No 
Sheet  ■ _ 


KB- 2  8 
of 


Location  N'e'sts  ide  of  SAC  Horseman  Association  Prn)Qrt  VcC  I  o  I  I  .in  .~.r"  ■'bn--.u  !■ _ 

Gno  Cell_iii£^ _  Regmnmq  4  September  1984 _ and  ena 

Coordinates  x _ 15,720' _  _ 5  September  1984 _ of  Grilling  operation 

y  —  —  -  - Z i Pd 0 —  . —  Sampling  Interval  (Estimated)  1  1—12— li - L _ ' _ (ft) 

,  ,  .  Type  Drill  Riq  and  Oneratori)r  i  1 1  Inn.  D-OK.  '?  •  Smit 

Ground  Love  I  Elevation:  apx.62  rt.NSI.  (tore).  „  D  7  i - 


Log  Recorded  3yR-A.  Be lan 


Lithologic  Description 


SILT  and  SAND;  brown,  unconsol idated . 
drv. 


SILT  and  SAND;  Cs-VF,  minor  gravel,  tan 
ang-subang,  unconsolidated,  dry. 


CLAY  and  SAND;  Fn(?),  dry,  unconsoli¬ 
dated,  brown. 


SAND;  Md-Fn,  ang-subang,  tan,  uncon¬ 
solidated,  drv. 


SAND;  tan,  dry,  unconsolidated. 


0  G.  O 

2  c 

Z  n  £ 
Q  (/)  H 


CLAY  and  SILT;  brown,  dry,  unconsoli¬ 
dated  . 


CLAY;  brown,  drv,  unconsolidated. 


Remarks 

Drilled  by  the 

dual  _ 

tube  air  rot ar 

me t  hod . 

OVM  (ppm) 

* 

0  (background) 

— 

Driller  cut  w 

'water- 

0.5 

— 

1.5 

- 

6 .  h 

- 

2  5.0 

- 

Driller  cut  w / 

»>ut er .- 

CLAY;  brown,  drv,  unconsolidated. 


Depth 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No._ 
Sheet  -  of 


RB-28 


LocatlonWestside  of  SAC  Horseman  Association  Prn[pr,  ,!--CIelI.;n  AFB  I  :T  'Yi.n.e  II _ 

Grid  Cell  16  :Q8 _ f _  Renmnmo  4  Sept emhor  1984 - ana  end 

Coordinates  x  15,720  _  5  September  1984  of  drilling  operation 

y  — -  —  1  -1  —  Sampling  Interval  (Estimated)  1  i'"’-r'os  1  - L' _ _ _ (ft) 

,  ,  r,,  ,n  .  ,  ,  Tvne  Drill  Riq  and  Operator  Drill  fen  D-.DK,  s.  s:::i  t 

C  round  Level  Elevation:  apx.  62  r  t .  .•  SI.  (torn).  _  _  D  .  ,,  , 

c -  Log  Recorded  Bv  3ej an 


ri  B.® 
Z  ;  iii 


Lithologic  Description 


SAND;  Cs-Fn,  motcled,  brown,  ang-subang 
dry,  unconsolidated. 


CLAY  and  SILT;  brown  (clay),  tan  (silt) 
dry,  unconsolidated. 


CLAY;  hard,  drv,  grayish  brown,  uncon¬ 
solidated  . 


CLAY;  hard,  dry,  grayish  brown,  uncon¬ 
solidated  . 


CLAY  and  SAND;  Fn,  grayish  tan,  plastic, 
dry,  unconsolidated. 


CLAY,  grayish  tan,  slight  moisture, 
plastic,  unconsolidated. 


CLAY;  minor  sand,  brown,  drv,  uncon- 
so  1  idated . 


CLAY;  hard,  drv,  brown,  unconsol idated . 


SSJ&DBAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No  RB 
Sheet  I _ of _ n 


l  nmtmnWesCside  ot~  SAC  Horseman  Association  Prniprt  fvrj.li.m  AP'.  u 

Grid  Cell  .  16j.Q8  Beainmnn  4  Sent- ember  1984 

Coordinates  x _ 15 , 720'  _  5  September  1984  nf  ririlhr 

v-  ^.0^'  . .  - . — “■ — : . . 


.ana  end 


— - 1 -  Sampling  Interval  lEstimatem  '  (ft) 

Ground  Level  Elevation:  apx.62ft.ySL  (tone).  Type  Drill  Rig  and  Operator  SriU . D40K.  S.Snit 

Log  Recorded  Bv  F.A.  Be lan 


u-  K  -  OO)  _ 

f  ~  =  o  a  §  ■=  ¥ 

S’  —  yt  =  -  2  !  n  n- 

Q  Q  %  •"  5 


of  drilling  operation 


Lithologic  Description 


CLAY;  plastic,  slight  moisture,  brown, 
unconsolidated. 


CLAY;  plastic,  slight  moisture,  brown, 
unconsolidated. 


CLAY ;  same . 


CLAY;  same,  very  small  amount  of  water 
(not  enough  to  sample). 


SAND  and  CLAY;  Fn-Vf,  plastic,  uncon¬ 
solidated. 


SAN D  and  CLAY;  same. 


CLAY;  drv,  unconsolidated,  mottled, 
reddish-brown  (iron  oxide  color). 


SAND  and  CLAY;  same,  some  iron  oxide 
cementing  of  sand  grains  (slightly  un¬ 
consolidated,  C-F  (sand). 


RADBAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No  liH  -a 
Sheet  - _ of 


Location  Wgstsuig  of  SAC  Horseman  Association  NcC  1 t- 1  Inn  AFB  IFF  U _ 

Grid  Cell  i  ft  ■  OH _  Beninmnn  u  Ropt-emher  1984 _ and  ena 

Coordinates  x _ 15 , 720 *  5  September  1984 _ of  drilling  operation 

y  — -  -  - - 1  -  Sampling  Interval  (Estimated)  LlZ— 2-liiL  ift) 

Tvnp  Clrill  Rin  anri  nnpratniDr  i  1 1  1  eri  :)■•■  OK  5  .  5  m  i  l ! 


C round  Level  F. 


'  - . -  -  - * U4'  - -  Sampling  Interval  (Estimated)  liZ— HililL 

.....  Tvne  Drill  Ria  and  OoeratoPti  11  ‘j-' 

E"”u™^  t':  S1  loo  Recorded  ByJjO 


X  f= 

2  m  « 
Q  (fi  k 


Lithologic  Description 


SAND;  Fn-VF,  tan,  unconsolidated,  wet. 

Sieve  analysis 
indicates  mostly 
silts . 

CLAY  and  SILT;  brown  (clay),  tan 
(silt),  dry  (silt),  moist  (clay),  uncon¬ 
solidated  . 

SILT  and  CLAY;  brown,  unconsolidated, 
slightly  moist  (no  tree  water). 

130 

CLAY;  brown,  unconsolidated,  plastic, 
no  free  water. 

1.0 

CLAY;  brown,  unconsolidated,  plastic 
(no  f ree  water) . 

0.3 

CLAY;  brown,  slightly  moist,  minor 
sand  (VF) ,  unconsolidated. 

CLAY  and  SILT;  brown  and  tan.  uncon¬ 
solidated,  dry  (?). 

0 .  •'* 

W1  :  105'  fU'.L;  T: 
:\',Vr  C.  .’(It): 

CLAY  and  SAND;  brown,  Fn-VF,  unconsoli¬ 
dated,  no  obvious  water. 

pH:  7 

> 

rb-28-2 


RADBAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No  _ 
Sheet  -! _ of 


RB-28 


inr3tmnl;estsiJe  jf  SAC  Horseman  Association  Prn|pr,t  McClellan  AFB  ISP  Huso  H 

Grid  Cell  1  f,  •  ns _ Bemnninn  4  September  1984 _ and  end 

Coordinates  x _ 15 . 720 1 _  _ 5  September  1984 _ 0f  (drilling  ooeration 

y  -  — '  1  Sampling  Interval  (Fstimatem  l2L-lIllLLLl-£.  ■  ' _ (ft) 

,  .  ,  ,  .  Type  Drill  Riq  and  QperatorPril  1  lek.  D40K .  > .  Smi  t : 

C  round  Level  Elevation:  apx .  62  f  t  .NSL  (tone).  1  „  a  „  „  .  ,,  ,  - 

1  ■  ■  Log  Recorded  RyR-A.  3elan 


u  Ji  c  o  ®  — 

~  J  o  a  o  ■=  ? 

Q  >  ■?.  '  OCOH 


Lithologic  Description 


SILT  and  SAND;  dry,  tan,  minor  clay,  0 

unconsolidated. 


CLAY;  brown,  plastic,  unconsolidated, 
no  free  water. 


SILT  and  CLAY;  tan,  dry,  unconsolidated.  N 


CLAY;  brown,  some  moisture,  unconsoli¬ 
dated  . 

SAND;  minor  gravel,  minor  clay,  Md-Fn, 
mica  (gold,  unconsolidated),  lots  of 


CLAY  and  SAND;  brown,  unconsolidated, 
drv  (?). 


CLAY  and  SAND;  brown,  unconsolidated, 
drv  (?). 


CLAY  and  SAND;  brown,  plastic,  uncon¬ 
solidated.  No  obvious  water, 
r.-tal  Depth:  200  Feet 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  Nn  RH  -9 
Sheet  _ : _ of _ 5 


Location _ 

Grid  Cell _ 

Coordinates 


11,  5 
10550 
4850 


0 round  Level  Elevation: 


ft.MSL  (tone). 


Prn.prt  ATS  ^hnso  IT _ 

Beginning _ 9-4-84 _ ana  end 

_ 9-5-84 _ of  drilling  operation 

Sampling  Interval  (Estimated)  i.-mnosi  te  '  (ft) 
Type  Drill  Rig  and  Operator  Chicago  Pneunat  ic  CP. 


Loa  Recorded  Bv  Boot  trier 


;■> .  \u  'jest 


u-.  a»  c 
£  o  ~  a> 

a.  —  9“  ^ 

o  ^  o  C  ^ 

Q  5  Z 


n  ^  21 

a  co  ^  u 


Lithologic  Description 


Highway '  base  material 


SAND:  Silty,  clayey,  fine  to  very 

fine  grained,  brown 


SAND:  SiLtv,  fine  to  very  fine 

grained,  brown 


SAND:  Silty,  fine  to  very  fine 

grained,  brown 


SAND:  Silty,  clayey,  fine  to  very  fine 

grained,  tan  to  brown 


SAND:  Silty,  fine  to  very  fine 

grained,  tan 


SILT:  Sandv,  tine  to  very  fine¬ 

grained,  tan 


SAND:  FeOH+  staining,  trace  of  clay 


RADIAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No _ ; 

Sheet  - _ of 


Location _ 

Grid  Cell _ Uj__5 _ 

Coordinates  x  10550 

v  735U  " 

Ground  Level  Elevation: 


-delicti  AFS  I ''  P  ™mse  IT 


P'Oiect _ _ 

Reninmnn  9-4-84 
9-5-84 


.and  end 


_ 9-5-84 _ of  drilling  operation 

-  —  —  — ■■  Sampling  Interval  (Estimated)— Z— iL-iLll - (ft) 

,  ,._T  ,  .  Type  Drill  Rig  and  Operato^:ilt  'a P?ennac  it  C?_i  00 

ft. ."'S L  (toro).  ,  \ 

Loa  Recorded  Rv  ±  ■  noet_trier _ 


U-  c  10® 


w  —  c  -  -r 

o  o-  5  c.  z 


-  r  \  ™  lZ  U 

L/C  Q  CO  ^  w 


Lithologic  Description 


SAND:  C-layey,  fine  to  medium  grained, 

micaceous,  brown 


SAND:  Clayey,  fine  to  medium  grained, 

micaceous,  brown 


SAND:  Clavey,  medium  to  very  fine 


CLAY:  Sandy,  silty,  brown 


CLAY:  Sandy,  siltv,  brown 


SAND:  Clayey,  very  line  grained,  tan 


SILT:  Sandy,  clayey,  tan 


SAND :  Siltv 

brown 


,  c  I  avev ,  p  1  as  I  i c ,  dar  k 


RAZDBAN 

CORPORATION 


Log  of  Drilling  Operations 


Boring  or  Well  No._^_ 
Sheet  _ of 


Location _ 

Grid  Cell _ 

Coordinates  x 


10550 

4850 


P|,n|P'"  -  :  "■■■■_  ' 

Beginning _ 9-4-84 

9-5-84 


Oround  Level  Elevation: 


_ and  ena 

_of  drilling  oceration 
_ (ft) 


-  Sampling  Interval  (Estimated)— _—4_tL - (ft 

.  ,  ,  Tvne  Drill  Rin  and  Operator rhina^o  Pneumatic  CT 

tt.MSL  ( tonol  .  r.  ■■  n  -  \.  ■ 

Log  Recorded  Bv  coottner_ Vj  •  r.-SL- 


Lithologic  Description 


SAND:  Clayey,  fine  to  medium  grained, 

dark  reddish  brown 


SAND:  Silty,  clayey,  medium  to  very 

fine  grained,  tan 


SILT:  Clayev,  plastic,  sandy  (moist) 


SAND:  Clean,  medium  to  coarse  grained, 


SILT:  Sandy,  clayey,  plastic,  tan  to 


CLAY:  Sandy,  tine  to  very  fine  grained, 

brown 


SAND:  fine  to  very  fine  grained, 

micaceous,  tan 


SAND :  Siltv,  fine  to  verv  tine 

grained,  brown  to  tan 


RADIAN 

CORPORATION 


Log  ot  Drilling  Operations 


Boring  or  Well  No _ ; 

Sheet  of 


Location _ 

Grid  Cell _ 11.  5 _ 

Coordinates  x  10550 

v  ~  T337 r  -  . . . 

"r.v;nu  Level  Elevation:  55  ft. MSI.  ( toro)  . 


Prniprt  ■  rr  -  -  •  ■ irl  '  _J _ _ _ _ _ LI _ 

Beninmnn  9-4-84  .  ana  end 

_ 9-5-84 _ of  drilling  operation 

SamDiing  Interval  (Estimated)  li_  IILlLI £ _ 1 _ (ft) 

Type  Drill  Rig  and  Operator  :  4L  w  Mn-nma r  j  e  C  P.Of 
Loq  Recorded  By  _ v' , 


n>  yrr>  di.  t  ^ 


ana  ena 


a  a;  c 

o  2-^ 
2  =  « 

Q  GO  ^ 


Lithologic  Description 


CLAY:  Sundy,  plastic,  micaceous,  brown 


SAND:  Gravelly,  tine  to  coarse 

grained,  micaceous 


Remarks 


SAND:  Silty,  fine  to  medium  grained, 

b  rown 


SAND:  Silcv,  clayey  (plastic),  fine  to 

very  fine  grained,  tan 


SILT:  Sandy,  clayey,  tan 


SAND:  Silty,  clayey,  tine  to  medium 

grained 


SAND :  Gravelly,  clayey  (plastic), 

medium  to  coarse  grained,  dark  brown 


SILT:  Sandv,  clavev,  reddish  brown 


0.08 

Water  sample  at  140' 
pH  =  6.0 

Conductivity  =  300 ~ 
Temperature  =  10°C 


0.0  — 

Water  sample  U  lbO— 

pH  =6.:  - 

Conduct  ivi  tv  =  180  _ 

f e m per. iture  -  It)  1 


BRASDDAIM 

CORPOUATION 


Log  of  Drilling  Operations 


Bering  or  Well  No. 
Sheet  % _ of 


Location. 
Grid  Cell. 


11.  5 


Coordinates  x  10550 
v  4850 

("round  Level  Elevation: 


o  ®  c 
o  §-« 

^  I  « 


Project__ 

Beginning, 


fVCle  ■  lan  AT 

m  9-4-84 
9-5-84 


f  t  CEL  ( tono) 


Sampling  Interval  (Estimated). 
Type  Drill  Rig  and  Operator’:-. i 
Loa  Recorded  3  / . :  ::_r 


Lithologic  Description 


_ ana  end 

.of  drilling  operation 

. L  :  ~  : _ iff) 

a.  -a  n-vi-atie  Crl'OC 


SAND:  S.ilty 


SAND:  Silty,  clayey 


SAND:  Clayey  (plastic),  fine  to 

medium  grained,  brown 


CLAY:  Sandy,  fine  to  medium  grained, 

b  rown 


SAND:  Silty,  fine  to  very  fine  grai 

b  rown 


ined,  0.0. 


SAND :  silty,  fine  to  very  fine 

grained,  brown 


CLAY:  Sandy,  siltv 


Total  Depth:  195  feet 


0.02 

0-195'  hole 


ANDERSON 
GEOTECHNICAL 
CONSULTANTS.  INC 


File  No.  1604-1 
2 1  August  1984 


E.  Wayne  Pearce 
Radian  Corp. 

3401  La  Grande  Boulevard 
Sacramento,  CA  95823 

Subject:  Grain  Size  Distribution  Test  Results 
Gentlemen: 


Enclosed  are  the  results  of  the  first  set  of  samples  (37  in  all)  submitted  to 
our  laboratory  on  13  August  1984. 


Very  truly  yours , 

ANDERSON  GEOTECHMCAL  CONSULTANTS,  INC. 

Gery  F.  An^rson,  P.E.,  C.E.G. 

President  ' 


Enclosure:  Test  Results 


Mailing  Address:  P.O.  Box  420878  Sacramento,  CA  95842  •  Sacramento  County:  (9t6)  969-8883 
Bustness  Address:  63t  Commerce  Drive.  Roseville.  CA  95678  •  Placer  County:  1916)  786-8883 


File  No.  1604-1 
31  August  1984 


ANDERSON 
GEOTECHNICAL 
CONSULTANTS.  INC. 


E.  Wayne  Pearce 
Radian  Corp. 

3401  La  Grande  Boulevard 
Sacramento,  CA  95823 

Subject:  Grain  Size  Distribution  Test  Results 

Gentlemen : 

Enclosed  are  the  results  of  the  second  set  of  samples  (14  in 
all)  submitted  to  our  laboratory  on  20  August  1984. 

Very  truly  yours, 

OTH^HNICAL  CONSULTANTS,  INC. 

erson,  P.E.  ,  C.E.G. 

President 

GFA/dmk 

Enclosure:  Test  Results 


Maillntf  Address:  P.O.  Box  420878  Sacramento.  CA  95842  •  Sacramento  County:  (916)  969-8883 
Business  Address:  631  Commerce  Drive.  Roseville.  CA  95678  •  Placer  County:  (916)  786-8883 


ANDERSON 
GEOTECHNICAL 
CONSULTANTS.  INC 


File  No.  1604-1 
10  September  1984 


E.  Wayne  Pearce 
Radian  Corp. 

3401  La  Grande  Boulevard 
Sacramento,  CA  95823 

Subject:  Grain  Size  Distribution  Test  Results 

Gentlemen : 

Enclosed  are  the  results  of  the  third  set  of  samples  (37  in  all) 
submitted  to  our  laboratory  on  27  August  1984. 

Very  truly  yours, 

ANDERSON  GEOTECHNICAL  CONSULTANTS,  INC. 


Gery  F.  ^nderson,  P.E.,  C.E.G. 
President 

GFA/ dmk 


Enclosure:  Test  Results 


Maillntf  Address:  P.O.  Bo*  420878  Sacramento,  CA  95842  •  Sacramento  County:  (916)  969-8883 
Business  Address:  631  Commerce  Drive,  Roseville.  CA  95678  •  Placer  County:  (916)  786-8883 


ANDERSON 
GEOTECHNICAL 
CONSULTANTS.  INC 


File  No.  1604-1 
24  September  1984 


Radian  Corporation 
Attention:  Rick  Belan 
8501  Mopac  Boulevard 
Austin,  TX  78766 

Subject:  Grain  Size  Distribution  Test  Results 
Gentlemen: 

Enclosed  are  the  results  of  the  final  set  of  samples  (29  in  all)  submitted 
to  our  laboratory  on  7  September  1984. 


Very  truly  yours. 


CONSULTANTS,  INC. 


aery  F.  Anderson,  P.E.,  C.E.G. 
President 


GFA/mkb 

Enclosure:  Test  Results 


Malllnt  Address:  P.O.  Box  420878  Sacramento.  CA  95842  •  Sacramento  County:  (916)  969-8883 
Business  Address:  631  Commerce  Drive.  Roseville.  CA  95678  •  Placer  County:  (916)  786-8883 


l>€  SCR  i  e»TiOf>4  :  |GPWCJl 


AST.  m.  D  <4.22-63. 


WVDROm£T£R.  ANALYSIS 


AST.  ITI.  D422-63. 


Fils  n?: 
SAmPLS' 
DATA 
BY: 


DATS 

1*5 


Tims 


V 


3 


W 


So 


m 


%0 


WbO 


rh  jTemR 


meTER 


n 


ns 


>? 


AO 


lit* 


10} 


[OA 


(oA 


"A 


ta*  10  A 


o  &o  l* 


s' 

warn 

< 

6.0*  > 

7<U 


67 -r 


62-t 


St-6 


2  62. 


JoO 


DSSCRt  PTION  * - - — - 

SPSCIFIC  GRAVIT  Y  ;  G- s  :  ASSUP1SD  « - -,CALCULAT £D 

mtNiSCUS  COR  R6CTION  ,  Cm  : _  — - 

DISPERSING  AGENT  CORRECTION  ,CcL  :  - -  - 

dry  Height  of  soil_,vL>3: _ 

<  N?60  SiSVS- _ 

m  _f%  <  N?6qV,  _  NfcomBINCD  ANALYSIS^. 

1  \  lOO  J  V  7 


lOO 


N—  R 


G~1 

Rfe  mARK  s : 


x  too,  _R 

*  VL>s 


l  ft?-  /7o 


MY  DROmfcTdR  ANALYSIS 


AST.  m.  D42Z-63. 


PlL£  N9  : 
SAfTIPLL' 
DATS 
SY: _ 


L  K 


*? 

— 

I  ?.v 

- 

1* 

na 

% 

*0 

>* 

*ft\a*rT\  i°.<  >o\*c 


n*  sm\  m 


^7?  oo$d 


>??  il  ? 


//.  &  U,^/2 


O.ob~]  0  \h?> 


1 0.6-  /.WAT  K9? 


a^odiZ-  l^‘b 


DSSCRi  PTION  * _ 

SPSCIFIC  6RAVIT  Y  ;  &5  :Assum£D  = _ 

mtNISCUS  CORRECTION  ,Crn*. _ 

DISPSRSIN&  AGE  NT  CORRECTION  ,CcL  : 

DRY  66I6MT  OF  SOlL_,63: _ 

%»  <  N9  60  SltYS-  : _ 


;CALCUCAT£D  =. 


N  %<J^6Q)n  = 

'  V  ioo  J  ~ 

M—  D  - & -  x  —  R 

N-  R  G-1  UJS  “ 

Rt  mARK S : _ 


(com  e>  I  N£D  ANALYSIS^, 


c omm t  NTb 


FILE  N9: _ 

SAfTIPLt  NV: 

DAT  E  • _ ~ 

BY: 


A.ST.fTl.  D422-63. 


rm  Temp 

H  «C 


oj~3 

‘tls 

scj: f 

mama 

iS  i/1-  2- 

f.0(  0 

<?0v3l 

9 

T-I.l, 

tt  "Oil 

( 3.o 

t/  os  I'f 

hr 

BHH9 

\Cb  .  «>fy>  ?.f 


l'°  e  <o  IT  l^fi 


f  (f.i  .olvj 


DESCRi  PTION  : - - - . - 

SPEC  I  PIC  (3R^ViT  Y  ;  G-s  :ASSUP1£D  = _ ;CALCULAT£D 

iHtNlSCUS  CORR6CTIONi,Cm: _ 

DISPERSING  AGENT  CORRECTION  ,CcL  : _  _ 

DRY  HEIGHT  OF  SOIC,63: _ 

*Y0  <  N?  60  SiE\/E-  _ 

N1  -{2kS.  N?6Qj|s|—  _ N  (com  05 1  N£D  ANALYSIS^, 


%  <  N?6 P)N  = 
’  V  ioo  J 


N=R^r 

Rfc  mARK  s : 


*-£P-  =  R_. 

IDs 


D.  '2- 
(' ~14C> 


siave 

si  ze 

|J/£IGUT 
R&TAI  N£D  ,  <=^. 

P£RC£NT 

R£TAIN£D 

CUmULATlVd  P6RC6NT 

RETAIN  £D 

PASSI  NO 

lb  in. 

Z Vz  IN. 

Z  IN. 

1  Vz  IN. 

1  IN. 

3/4-  IN. 

Vz  IN. 

3/d  IN. 

NO.  4 

NO.  lO 

1  ■  it 

NO.  ZO 

6  2> 

NO. 40 

A  % 

NO.  60 

NO.IOO 

S.f 

N0.140 

N  0.200 

Ji-3 

PAN 

TOTAL 

R£  fTIAD  K.S 

D<£SCRt  PTION  • _ 

SPECIFIC  (3R/WIT  Y  ;  G-s  :ASSUm£D  =_ 

(T1£NI5CU5  CORR6CTIOM  ,Cm: _ 

Di SP£ RSI  N&  AGtNT  CORRECTION  ,Cd 

DRY  ^£IGMT  OF  SOiL.,vl>a: _ 

%><  N?  60  5IE\/e-: _ 

N 1  ~(ya  —  ^?q  y N  =  _ N  (com  bin 

fsj —  fp  & \oo __  pj 

N“R  &-1  *  U^s  -R - 

Rt  mARK  S  : _ 


;CALCUCATED  =. 


.N  (COmBlNfD  ANALYSIS^. 


ii 


DATE 

IS 

ACTUAL 

Time 

f  LAPSE 

Time 

(miN^ 

rh 

L 

A 

N 

to 

mm 

34 

% 

959 

(O.v 

.otic 

um 

?*» 

*.u^f 

M 

b 

B1 

x> 

o'  a  Z  o 

ms 

*• 

1 

Ifs 

c[  a  2JT 

M 

r/ 

(k 

or  “V  2- 

i\< 

IB 

El 

IH 

o.oa^ 

» 

KB 

%> 

24 

o’  o  ojf 

I'f.t 

.oh? 

/fr" 

ra 

vL> 

4.f 

o  o-'JQ 

ir.o 

»/ 

[U 

3*0 

KOI 

>> 

mE^i 

c.o  o 

K.v 

.oU6 

\V£> 

?*• 

t.r 

in 

01  uof  p 

fO 

ll*w> 

V* 

0  a  1  fj~ 

\u 

•emc 

3.4 

>4 

3.f 

'foc/(/ 

i  a 

DESCRIPTION  : 


SPECIFIC  (5-RZWIT  Y  ;  G-  s  :  ASSOftlED  = _ ;CALC  ULAT  £D  = 

mtNiSCUS  CORRECTION  ,  Cm  *. _ 

DISPERSING  AGENT  CORRECTION  ^Cd.  : _  _ 

dry  Height  of  soil_,lD3: _ 

%»<  n?  60  sieve:. _ 

N1  ~(^a  N  —  _ N  (come>iNeo  analysis'). 


N—  R 


G 

G-1 


-  =R 


x 


too 

IDs 


JL'<? 

i^5  -[&> 


?- v 

UVDROmeT£R  ANALYSIS 


AST.  m.  D4-2Z- 


PlLE  N9  : 

SAm  ple~ 

DATS  : _ 

SY: _ 


?S 

mi 

1-1 

i+i 

i/  \ 

fa 

BBKB 

fa 

a\n. 

9,0 

Ms 

,  oO  VO 

yo 

Iff 

^(}e 

/a 

n 

iOO\J 

I.H 

196 

,o  I14 

/rj 


DSSCRi  PTION  ‘  - — - - 
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DESCRIPTION  : - - - - - - - 
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DESCRi  PTION  • _ 
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DISPERSING  AGENT  CORRECTION  ,CcL  : _  _ 

dry  Height  of  soil.,65: _ _ 

<  N?SO  SIEVE-  : _ 

N 1  —  N?6Q  j  N  =  _ N  (come)  I  N£D  ANALYSIS^, 


u  i  uiv^n  i  wr 

^»<  n? Go  SIEVE:. 

N,A<-^o)N  = 

1  \  100  J 


k  I  _  r\  & 


J22£ 

DATC 
1*5 _ 


^ 

MYDROm£T£R  ANALYSIS 


AST.  m.  D42Z-63. 


FILE  N9: _ 

SAmPLL  N?: 

data  : _ " 

SY:  _ 


£  LAPSE 

ACTUAL  Time 

Time  (ItunS 


Rm,=  DIA- 

Temp  Rw  -i-  mtrcR 
°C  (GrrCcO  (mm). 


_ i* 

$0$ 


)y 

(.4  ^o;j> 

/4  0 

fl-1  4o_T* 

/60 

43  7/ 

/<*./ 

<?  2-^ 

o  Ad0^/ 

'  /*■/ 

© 

*  reoi-9 

/<$.  / 

DESCRIPTION  ‘ _ 
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DISPERSING  AGENT  CORRECTION  ,Cd-  : _  _ 

DRY  66IGMT  OF  SOIL.,63: _ 

%>  <  N?  60  Sitx/E-  : _ 

n  1  [s|  — _ n  (come>iN£0  analysis'). 


^n.  1  v_/  « —  1  t—i  •  v^/  r 

,  <  N?  60  SIEVE-  : 

(°/o  <  N?6QjN _ 

V  IOO  j 


M—  D  & x  — — —  — R 

N  R  G-1  IDS  “ 

Rfc  IT1ARK  S  _ _ 


—  Sl£V<£  ANALYSIS  - 


SAmPLt  N?:. 

DAT6'. _ 

BY: _ 


Slave 

size 

peRceNT 

P2&TAINS.D 

cumuLATive.  percent 

R£TAIN£D 

PASSING- 

3  IN. 

ZVz  IN. 

Z  IN. 

1  Vz  IN. 

1  IN. 

3A  IN. 

Vz.  IN. 

3/a  IN. 

NO.  4 

NO.  lO 

0 

/  cn  ° 

NO.  20 

•K,  .-7* 

/  0 

N0.40 

1  <  2/ 

2  U- 

^  •• 

•'  -  “> 

NO.  60 

NO.IOO 

zi.r 

(l  ? .  o 

A  *> 

J  *  J 

NO.  140 

N  0.200 

GM 

12  f 

j 

V  j  Y 

PAN 

2  a.  U 

A'  A  f 

TOTAL 

— 

J~o>  a 

/  t'1'  ° 

RdmARKS 


D<5SCRi  PTION  * _ 

5P£CIFIC  GRAVITY  ;&s:ASSUn£D= _ 

m£NlSCUS  CORRECTION  ,  C«"  : _ 

DISPERSING  AGENT  CORRECTION  ^CcL  : 

DRY  Height  of  soil_,vL>3: _ 

9/*>  <  n?60  Sieve,  : _ 

N 1  —fe*  —  N  =  _ N  (com BINE 


CALCULATED  =. 


_N  (come,  I  NED  ANALYSIS^. 


n=r^t 

Rt  tark s ; 


x  -nr-  =R 

Uvs 


> 


ft 


**  -/ 

fcru  -f*  5 

MY  DROfTlETdR.  ANALYSIS 


FILE.  N9: 


SAITIPLL  N?: 

DATA  *• _ ~ 

SY: 


vr 


AST.  m.  D422-63. 


DASCRi  PTION  - _ 

SPECIFIC  6RAVI  TV  ;  G-  5  :  AssumtD  = . 
mtNlSCUS  COR  R6CTION  ,  c*n  : _ 


;CALCULAT£D  =  . 


D'SPeRSlNG  AGENT  CORRECTION, CcL  : 

DRY  ^6I6HT  OF  SOIL.,  63: _ 

%>  <  N?60  Sit\/A,  : _ 

N  /%<_N?60)n  = 

1  V  100  ) 


_N  (comBiN£D  ANALYSIS^, 


N=R 


G—  1 


IOC 

U>s 


=  R 


s 

actual 

Time 

f  LAPSE 

Time 

(miN> 

rh 

Temp. 

°C 

R  M  1=- 

DIA- 
mtTER 
(m  m). 

L 

K 

N 

to 

N1 

to 

\U 

thl 

,  P|iv 

?£> 

/ 

— 

Wr 

nr 

t • 

a*/.  6 

> 

/r 

• — 

it*,*? 

1  6i  2- 

nr 

•t 

/y 

)o 

IC) 

in 

V 

rf.b 

t  Of  ({ 

ir.o 

C? 

llr.L 

/*>?/ 

ay 

// 

— 

lh*> 

OMjH 

1+$ 

Y 

•W  6> 

/.'  if 

1 

-- 

IP.* 

0,0  oS( 

/y  f 

h 

To  6 

0  ?£> 

VST 

M 

0  Oil*- 

/T  0 

.  o\i^ 

/v/ 

(WO 

+ 

>r 

i 

0  00(  \ 

(IS 

.  o<H> 

s 

■ 

Rt  fTlARK  S  : 


fC'T-ltiO 


MY  DROfTlfcTdR  ANALYSIS 


A.ST.IT1.  D-A22-S3- 


PlLS  N9: _ 

SAfTIPLL  N9: 

DATA  *• _ “ 

SY: 


0+w  |$Y 


ofw  4-ry 


7  v^3  }>}/ 


rh  Temp 


/£ 


/y 


L  K  <VA 


d.Hf  BY 1  .*<■><. 


D<£SCRi  PTION  * _ 

SPSCinc  GRAVITY  ;G-5:Assufn£l5= _ 

mtNlSCUS  COR  RGCTION  ,  Cm  : _ 

DI5P6R5IN&  AG6NT  CORRECTION  ,CcL  : 

DRY  HEIGHT  OF  SOil_tvD3: _ 

94  <  N?  60  SiSVA,  : _ * 


•,CALCULAT£D 


N  %<  N?6Q  n  = 

1  V  ioo  / 


_N  (COmBIN£D  AfsJALVSl  s'). 


N=R 


&-1 


x-iea.  =R 

IDs 


Rt  mARK s : 


*-B  -  -7 

/  6  ■T  -  ^ 


sieve  analysis  - 


FI  L£  N9: _ 

SAmPLS  N?:. 
DATS  • _ 


BY:. 


,/>ro 


*3-f 

MV  DROmdfdR.  ANALYSIS 


A  .ST.  (Tl  D422-63- 


DATE 

_ 


0^fr\  U'lO 


l*<s& 


R  H  (TemR 


^.9  OMi  /2,S  .«!»  U-£ti 


(Mf  A?.  9  v 


19,  } 


fM 


I  M  0.00?/ 


t\  o,<Mf  t<f.f 


Lf,(,  oao2<A  /i".  2 


).0  <7^0/3  /J'6 


/f.2 


D<ESCRI  PTION  ■ _ 

SPEC  I  FIC  &RAVIT  Y  ;  G-s  :ASSUm£D  = _ ^CALCULAT <£. D  =. 

mENlSCUS  COR  R6CTION  ,  Cm  : _ 

DISPERSING  AGENT  CORRECTION  ^cl  :  _  _ 

dry  Height  of  soic,^3: _ 

°/o  <  N?60  Sit\/£_  : _ 

N 1  ~(~  —  N?5PJ  N  = _ N  (COmejINED  ANALYSIS^. 


N  %^N?60)n  = 

1  V  100  1 


N=  R 


G~1 


xi2P_  _R 

U^s  “ 


Rfc  mARK  s : 


r 


/2.©  —  /C*L^? 


-Si£.v£  analysis- 


FI  Lf  N9: 

SAmPLfc  N?:_ 

DATS'. 

BY: 

■HiaaHi  i 

GP/W/CX 


WYDROm£T£R  ANALYSIS 


AST.m.  D422-63. 


D<£SCRI  PTION  - - - - 

SPECIFIC  GRAVITY  ;&s:ASSUfTl£D  = - 

m£NiSCUS  CORRECTION  ,C<n‘.. _ 

Di5P£RS'N&  AGE  NT  CORRECTION  ,CcL  : 

DRY  Height  of  soil, 63-. _ 

%>  <  N?  60  Si  SYS-  : _ 

m  -/%  <  n?6oV[_  _ n  (com  e  1  n£ 

1  V  100  /  v 


;CALCULAT£D  =. 


_N  (come, in£ d  analysis), 


N=  R 


&-1 


Rfc  mARK  s 


MV  DROfTI£T£R  ANALYSIS 


AST.m.  D422-63. 


PILE  N9  : _ 

SAmPLE  N9; 

DATA  : _ ~ 

SY: 


DATE 

It) 


n 


(ol* 


o{ 


rr 60 


R  H  (TemR 


imETeR 


/6.t{ 

RBI 

K- 1 

11113 

E3i  ms 

Jill 

IM 

HBfilEM 

100 


I 


/#r  ,  otiO  2^.0 


.oivr  iQ'.i 


IfsJT  ■  Q\*  p,  o 


k r.  4 


DESCRi  PTION  * _ 

SPEC  I  FIC  6RAVIT  Y  ;  G- s  :  ASSUPIED  = _ ;CALCULAT£D  =. 

mtNlSCUS  CORRECTION  ,  C«n  : _ 

D'5P£  RSI  NG  AGENT  CORRECTION  %CcL  : _  _ 

DRY  vi^eiCSMT  OF  SO  1 1_  ,  '!>  s  “• _ 

94  <  N?  60  SIEVE-: _ _ 

n i  =|—  S  i n  —  n  rcome>iN£D  analysis^ 

1  \  inn  /  >•  / 


i  v— '  * — .  i  ' — *  n  '  \ _ '  r 

4  <  N? 60  SIEVE,  : 

,/%<  n?6°)N  = 
1  v  100  y 


/O  3  ir 


Sl£V£  ANALYSIS  - 


FI  Lt  N?: _ 

SAfTlPLf.  N?:. 
DATS: _ 

BY: _ 


0  uf 


/*-  > 

1r  -f  s~u 

WVDROm£T£R  ANALYSIS 


AST.m.  D  4.22- S3- 


FlLS  N9 
SAITIPLL  N 

DATS  '• _ 

SY:  _ . 


DAT£ 

ID 


£?r 


>vtfV  I 


R  u  iemR 
H  “C 


L  K 


0  \0-07O 


O.o  sro  \i.i» 


o.ol± 


o.oont 


DSSCRi  PTION  - — 

SP£C  I  Fie  GRAVIT  Y  ;  G-  s  :  ASSUmtD  = _ ;CALCULAT  £D  =. 

m£NlSCU5  CORR£CTION,Cm: _ _ _ 

DISPSRSIN&  AG6NT  CORRtCTlONI  ,CcL  _  _ 

DRY  ^tlGMT  OF  SOlO.^s- _ 

%><  N? SO  SIS\/S-  _ 

n }  —y0  <  N?6°] m  = _ n  (comaiNgD  analysis'], 


%<  N?6Q  n- 

1  V  i  oo  / 


N=  R  — & —  x  -1 99. - r 

™  K  &-1  IDs 

Rfc  mAR  K  s  •.  _ _ 


\rtr 


AST.  m.  D422-63. 


DATS 

13 


rh  pemp. 


L  K 


1  ■■■  ■ 

//-  / 

- : - 

sO\^ 

//.  2 

(r 

//•-T 

if 

mm 

n 

u 

Hffli 

/;.f 

rt 

'W 

o 

0  uolft 

y\ 

It 

t, 

/f.M 

oofS'f 

/i2 

m 

/L> 

*?■ 

10,0 

nr 

It 

f  3,6 

A  o*2l 

n# 

?/0 

fo 

27 

fo.o 

WSBl 

•<f-r 

Nt'r 

r,i 

O.otll f 

(S’Z 

P>J 


l 


£>i T7 .2 


DeSCRi  PTION  : _ 

SPECIFIC  &RAVI  T  V  ;  G-  5  :  ASSUFltD  = _ 

(Ti£NiSCU5  COR  R6CTION  ,  Cin  : _ 

DI5P6RSIN&  AG£  NT  CORRECTION  ,CcL  : 

DRV  vbeiGMV  OF  SOlL_,63: _ 

%>  <  N?  60  Si  (L\/£—  : _ _ _ 


;CALCULAT£D 


N  %<JN160yj  = 

1  V  lOO  J 

M  —  D  - & -  X  --Q-—  —  R 

N  R  G~1  \l>5  ~ 


_N  (COmBINO  AMALVSlSy 


Rfc  mARK S : 


DESCRIPTION  : _ 

SPECiriC  GRAA/IT  Y  ;  G-s:ASSUm£D= _ ;CMCULAT£D=. 

m£Niscus  correction  ,Cm: _ 

DISPERSING  AGENT  CORRECTION  ^Cd  : _  _ 

DRY  Height  of  soil,^: _ 

%<  N?60  Si  E\/E-  : _ 

N 1  ~l<2.^--^rlCL\ N  —  _ N  (comBINEO  ANALYSIS^. 


N.=  %<_n!6o)n  = 

1  V  100  J 


N=R&Er 

Rt  mARK  s : 


x  =R 

IDs 


,rt'<o 


foo  -  /of 

MY  DROmfcTdR  ANALYSIS 


AST.  m.  D422-63. 


D<£SCRi  PTION  : - 

SP£C  I  FIC  &RAVIT  Y  ;  G-  3  :ASSUm£D  = _ ;CALCULAT £.D  =. 

mersIlSCUS  COR  R6CTION  ,  Cm  : _ 

DiSPSPSiNG  AGENT  CORRECTION  ,CcL  : _  _ 

D  RY  ^6I6HT  OF  SOil_,vL>3: _ 

%><  N?  60  Sit\/E_  : _ 

(si N?6oy|— _ n  (comBiNtD  analysis'). 


N 1  — 


N—  R 


100 


G— -1 


*  J2P__  _R 


Rfc  mARK  S 


A3  ~>l 

/ &£>  '  - —  /  9 

<-  H 


si£.v£  analysis  - 


FI  L£  N9-. _ 

SAfTiPLt  N9: 

DAT6: _ 

BY: _ 


s^R'tJTiofN  :  [  Gewo. 


Rft  ~ti 

I  to  -  Ilf 

UYDROmeTdR  ANALYSIS 


A.sxm.  D  4.22-63. 


Fils  n?: _ 

sAmPLe.  ny 

data  : _ ] 

BY: 


1 


f 


V 


7? 


bHcM  -2?JT 


Ola) 


Wo  170/ 


rh  pernR 


L  K 


9.  t  *  or 


/*.?>  /fcH  •  c’l-j-v  I  4 


#.©W  fif.3 


iro 


tro 


tXJT 


lo.L 


(lb 


IU fr 


10. I, 


ol>3  ^ 


/JT  5 


/i~(f  •  of XV-  */,  f 


/.r  *«•$/  /j'Y 


(.? 


DASCRI  PTION  \ _ 

SPSCiriC  GRAVITY  ;&5:ASSU(n£D= _ 

m£NISCUS  CORRECTION  ,Cm*. _ 

DiSPARSiNG  AGE  NT  CORRECTION  ,CcL  : 

DRY  ^tlGMT  OF  SOI  L_  ,  vDa  *. _ 

%,  <  N?60  Sit\/A,  : _ 


;CALCULAT£D  =. 


N  ={%<JS!6o)n  = 

1  V  ioo  y 


(COTBINfO  AfMALVSt  S^. 


N—  R 


G~1 


x  =  R 


Rfc  mARK  S : 


/*/ 3  -// 

/J* ?-  /?  v 

MVDROmeTfR  ANALYSIS 


AST.  ID.  D422-63. 


R  H  Temp. 


PILE  M? : 
SAITIPLE" 

DATS  *• _ 

BY:  _ 


L  K 


^  \MJ\  K 


fS.Z 


O.otf  U-Z 


fioZf  /SS 


0  Of  2  AT  £ 


/j?£ 


/•£  0.002%  /S.f  ■o!*?' 


D.l*  0.062  tA  /Z,o  " 


/>°  I  OOofb  xOhCf 


/a 


n>.i 


/V  f 


//.* 


/M 


sr.  f 


DSSCR1  PTION  •_ - — - 

SPEC  I  nc  GRAVIT  Y  ;  G-  5  :ASSUm£D  = - ;CALCULAT ED  =. 

m£NlSCUS  COR  R6CTION  ,  Cm  t _ 

DISPERSING  AGENT  CORRECTION, CcL  :  _ -  - 

DRY  vDeigmt  or  SOi  c  ,  vL»3  : _ 

%,  <  N?60  SiE\/£_  : _ 

N?co^r|_ _ n  (comaiNieo  analysis]. 


ni  = 


lOO 


N=  R 


G-1 


*-££L  -r 
IDs 


Rh  (DARK  S 


QNt'S 


.O’  /c 


MYDROm£T£R.  ANALYSIS 


A5IIT1.  D422-63. 


rh  rremR 


Fils  n?: _ 

SAmPLL  NY: 

DATS  *• _ ~ 

SY: 


L  K 


f  .ofiv 


TO>  1  OOttP  flD  </ 


\3^  t>cO  ^  6 


I  ft  ‘yl.fr 


tt+,  Y  '/ 


4,*  ATZ  •' 


Miy]  <r.jr\,o\™\ 


DESCRIPTION  ■ _ 

SPECIFIC  GRAVITY  ;G-s:ASSU(n£D= _ 

mCNlSCUS  CORR6CTION  ,  Cm*. _ 

DISPERSING  AGS  NT  CORRECTION  ,CE  : 

DRY  Height  of  soii_,^s: _ 

<  N?60  SIEn/E-  : _ 


.  ^calculated 


N1=%<_NI60)n  = 


Kl  —  D  <Z x  -!SXJ-  —  R 

N_R  G-1  IDs  “ 


_N  (come'.NcD  analysis'). 


Rt  mARK s : 


WVDROmETdR  ANALYSIS 


(z-fo  AST.  rn.  D42Z-63. 

DATS 

n 

ELAPSE 

Time 

(min) 

rh 

Temp 

°c 

Hpgf 

■ 

DIA- 

mtTeR 

(mm). 

L 

N 

to 

n 

K9 

•ty 

r~ 

24,  f 

AaX'T 

io.r 

«6H/ 

m 

/ 

RE 

(O.J 

" 

6<fJ 

mm 

% 

— 

BB1 

/{■  2 

mm 

6  o.g 

* 

2H 

o.ol-^ 

/!■</. 

mm 

T7,r 

■n 

vv' 

'H.f 

a  a  fO 

/?>r 

>, 

BE 

El 

Is' 

0.00  60 

?0*<f 

— 

K.r 

n 

)*>r 

0  (toll# 

/y-o 

,0^ 

2J'd 

Ot  °)0 

2 

dh 

l.tr 

ottXti 

i<tr 

.0^1 

l^cV 

to( 

?,0 

0.061/ 

iro 

a 

II 

ybhfi, 

a 

a 

m 

0,00(1 

/Y2 

1 / 

/  2- 

1 

D<£SC«i  PTION  : _ _  _ _ - _ 

SP£C  I  n  c  SRAVIT  Y  ;  G-  5  :  ASSUfT1£D  = _ ;CALCULAT £D  = 

mCNiSCUS  CORRECTION  ,  Cm: _  _ _ 

D'SPeRSiNG  AGENT  CORRECTION  ,CcL  _  _ _ 

DRY  vL-SIGNT  OF  SOIL., ^3: _ 

<  N?  60  Sieve,  _ 

M-— f%<  N?CoOVi—  N  (COmBINeD  ANALYSIS^, 

1  V  100  J  v  ' 


WYDROmdTdR  ANALYSIS 


A.SX.m.  D42Z-63. 


Fils  ki?: _ 

SAmPLt 

DATS  : _ ^ 

SY: 


description  :  _ 

SPECIFIC  GRAVIT  Y  ;  G-s  :ASSUFI£D  = _ 

mCNlSCUS  CORRECTION  ,  Cm  : _ 

DISPSRSIN&  AGENT  CORRECTION  , CcL  : 

DRY  HEIGHT  OF  SOll_,63: _ 

<  N?60  Si  SYS-  : _ * 

N 1  N  =T  _ N  (com&INe 

IN  R  Qr_  1  - R - 


^CALCULATED  =. 


(com  Eb  I  NED  analysis'). 


Rfc  rnARK  s  : 


DdSCRi  PTION  • _ 

SP£Cinc  6RAVI T  Y  ;  G-  s  : ASSUtHfiD  = _ 

m£NlSCUS  CORRECTION  ,  Cm  : _ 

D'SPCRSING  AGENT  CORRECTION  ,Cd.  : 

DRV  Height  of  soil_,^3‘ _ 

%>  <  N?  60  SKLV£^  : _ 

n y  m  — _ N  (co maiiNe 

isj—  p  — & —  x  J.QQ.  _  r 

M  R  &-i  Ujs  - - 


•CALC  UCAT <£L  D 


(CO/TIBINtD  ANALY5lS^, 


Rfc  (T1ARK  S  : 


File  n?: _ 

SAmPLe 

DAT  t-  •- _ ^ 

BY: 


AST.  m.  D422-63. 


DdSCRi  PTION  • _ 

SP£C  I  FIC  GRAVIT  Y  ;  G-s  :AS5Um£D  = _ ;CALCULAT  <£.  D  =. 

mtN'SCUS  COR  R6CTION  ,  Cm  : _ 

DISPERSING  AG£  NT  CORRECTION  ,Cd.  t _  _ 

DRY  vi/eiGMT  OF  SOIL,, ^3  t _ 

<  N?  60  Sit\/E-  _ 

Nr(%<  N?6qY,__ _ N  (COmBIMfO  ANALYSIS^). 


N  N=r 

1  V  100  / 


N-R-6r  _R 

N_  K  G-1  IDs 


Rt  rnARK  3  : 


05/18 


AD-0156  283  INSTALLATION  RESTORATION  PROGRAN  PHASE  II  (STAGE  2-1) 
VOLUNE  2<U)  RADIAN  CORP  AUSTIN  TX  R  U  BAUER  HAV  85 
F33615-83-D-4881 


UNCLASSIFIED 


F/G  13/2 


NL 


MICROCOPY  RLSOLUIION  1  LSI  CHARI 


I>€  SCR'  PTiOfN* :  I  Gt?WcH 


GRAIN  5IZC  CMAR.T 


gft fVv 

(1ST-/V) 


Plc  N?: _ 

SAfHPLC  N9: 
D4T€  : _ 

Bv: 


AST.  m.  D -4.22.-63. 


*•$<>  IZM 


•  o\\L  t^b 


s 

ES 

o  u  0  ;  \ 

fv> 

.olv 

0<£SCRI  PTION  ■ _ 

SP£CiriC  GRAVIT  Y  ;  G-s  :ASSUm&D  = _ ;CALCUU.AT£D  =. 

mtNlSCUS  CORRECTION  ,  Cm  : _ 

DiSPeRSlNG  AGENT  CORRECTION, CcL  : _  _ 

DRY  vbeiGMT  OF  SOlL_,vL»a: _ _ 

V*  <  N?60  Sit\/E,  : _ 

N 1  ,N?6Q  j  N  =  _ N(C0me>IN€D  ANALYSIS^, 


k/  i  \mS  i—  l  w  rn  »  wr 

V*  <  N?  60  St  t\/£,  : . 

N  (k<J^60)N== 

1  V  ioo  / 


k  i  — 


D€SC«.f>T.Ofx:  _  I  GSf/WCL 


AST.  m.  DA2Z-63- 


FILE  N? 
SAfTlPLt  N 
DAT  £. : 


MYDROm£T£R  ANALYSIS 


AST.  rn.  0  422—63. 


I lof 


4.»  40^/  I  IC.S  I  |  ?.o 


0  e 


irt 


v% 

1 

u 

3. 

{U.o 


I  o.t  » 


l£j  .0(^0  O.i 


(6.*  .*U6 


D<£SCRi  PTION  - - — 

SPSC  1  FIC  GRAVIT  Y  ;  Or  s  :  ASSUHISD  = - ;CALCULAT<£D  =. 

m£NlSCUS  CORR6CTION,Cm: _ _ _ 

DISPERSING  AGENT  CORRECTION  ,CcL  _ _ 

DRY  HEIGHT  OF  SOil_,vL>3: _ 

<  N?60  SI&YE-  : _ 

N 1  ~y°  <N?6Qj  N  =  _ N  (comBiNgo  analysis), 


Nli%<N?6< 
1  V  100 

N=RA-« 

R£  mARK  S 


££)n  = 


n-'f- 


—  S l£.V£  ANALYSIS  - 


SI£.V£ 


d/£IG  UT  PSRCSNT  CUmULATIVf.  P£RC£NT 

RSTAINdD  RETAIN  £D  |  PASSING 


AJST.m.  D422-63. 


W  Ums  I  (M  I  *owr  | 


\%*>  1 0jOt/.b  |  15,* 


Hi* 


a 


I*? 


3> 

l$J> 

l^L 

m3 

IH.O 

♦ 

t  * 

mm 

fO 

eLOiJ 

mm 

u 

ro 

■a 

// 

u 

o.ot  6# 

iCo 

9o 

<T 

WEM 

0,oos( 

1  Sv 

M>{ 

■n 

-2£ 

u 

lObiL 

icr 

S3 

|^>0 

Lo 

IBM 

6«ot(/ 

lUo 

6 


D<£SCRI  PTION  : _ - 

SP<£C  I  DC  G-R/^V  I  T  Y;&5  :  ASSUfT1£D  = - -CALCULAT &D  =. 

mtNlSCUS  CORR6CTIOM  ,  C«"  t _ _ _ 

DI5P6RSING  AG£  NT  CORRECTION  yC&  ’•  - -  - 

DRV  \li£l<3MT  OF  SOI  L_  f  Vi's  *. _ _ 

%,  <  n?60  Si£v£.  : _ 

N1=gj<  N?6QV|  — _ N  (come, INC d  analysis^. 


n  f%QN!6Q)N  = 
1  V  loo  J 


M  —  D  _ & -  x  -12^ - R 

N  R  &-1  l^s  ~ 

Rfc  mARK  S  *. _ 


AST.m.  D4.2Z-63- 


D<£SCRi  PTION  _ _ _ 

SP£C  trie  &RAVIT  Y  ;  G-s  :ASSUfn£D  * _ 

mtNISCUS  CORR6CTION  ,  Cm: _ 

DISPERSING  AG£NT  CORRECTION  ,Cd.  : 

DRY  HEIGHT  OF  SOiu,vL>3: _ 

<  N? 60  SIEVE-  : _ 


;CALCULAT£D  =. 


N  (%<_NI6J)n=' 

1  V  too  / 


N  (COmBINEO  ANALYSIS). 


N=R 


G— 1 


Rfc  mARK  S 


-  -  -O 

-SI£V£  ANALYSIS  - 


FI  L£  N?: _ 

SAmPLt  N?: 

DATe: _ 

BY: 


si&ve 
si  ze 


PfiRCfNT  CumULATlVt  P£PC£NT 
RSTAINSD  RETAIN  £D  |  PASSING- 


IN. 


ZVz  IN. 


2  IN. 


1  Vz  IN. 


1  IN. 


3/4-  IN. 


Vz  IN. 


3/a  IN. 


NO.  4 


NO.  lO 


NO.  20 


NO.  40 


NO.  GO 


NO.IOO 


N0.140 


N  0.200 


PAN 


TOTAL 


R£  IT1AR  K  S 


6  /  O 


\ 

/  /  f 

-2  '  r 

/  C~i>,  (-> 


C-7  A 


J?  '  ^ 


/  .  / 


DESCRIPTION  : 


SPECIFIC  SRAVIT  Y  ;  G- s  :Assum£D  = _ CALCULATED  = 

mtNISCUS  CORRECTION  ,  Cml _ 

DISPERSING  AGENT  CORRECTION, CcL  : _  _ 

DRY  Height  of  SOic,vL»s*. _ 

%,  <  N?60  Sitx/E- : _ 

n  1  <  io?o°) N  = _ ,N  (come»iNED  analysis). 


N=R 


G-1 


IOC 

VJS 


=  R 


Rt  mARK  s : 


££-  '4'3 
I'dS'^oD 


DESCRIPTION  _ _ — - 

SPECiriC  &RAVIT  Y  ;  G-s  :ASSUfTl£D  ■ - 

mCNlSCUS  COR  R6CTION  ,  Cm  : _ 

DISPERSING  AGENT  CORRECTION  ,CcL  : 

DRV  Height  of  soi l_  , vl>3  _ 

<  N?60  SIEVE-  : _ 


.  ;CALCUL.AT<£LD 


<  N?  60  SIEVE-  : _ 

NF(k<-^°)N=_ 

'  \  loo  ) 

M—  O  -Jz -  x  J22 - R 

N  K  G-1 


_N  (come, in£ d  analysis). 


Rfc  mARK  S 


/$-> 

/tf-lJe 


IL E  N9  : _ 

sAmPLe.  N9j_ 

DATS. : _ 

BY: 


I  b(o 


&(oc>  12) 


(‘tto 


R  H  [Temp 


.  o>t 


Is* 


-1,0 


it 


Oo'f? 


.oo>}  /,r 


6C/1.J  £)  ^ 


LK,; 


<o|2f 


1^  «'  ! 


l\L  ) 


l?-<>  t  \9J 


Kf  * 


\f,°\  MU 


l(,.o  ^()o  OA 


D£SCRi  PTION  : _ 

SPECIFIC  GRAVITY  ;&s:ASSUm£D= _ 

mSNlSCUS  CORRECTION  ,  Cm  : _ 

DI5PCRSING  AGENT  CORRECTION  %CcL  : 

DRY  HEIGHT  OF  SOlC.'L's-- _ 

%>  <  N960  SIEVE.  : _ 


;CALCULAT£D=. 


N,=^ 


N=R 


%<  N?60 


100 


_N  (come, i ned  analysis). 


G~i 


xi2P_  _R 

-K 


Rfc  TAR.K  S  ; 


Offffc  llo 


(o  ( P 


2*1 


AST.  m.  D42Z-63 


Ru 


(.*+ 

msM 

li.O 

kO\1^ 

0.1 

,  ofO 

IOj 

'! 

O.L 

1  k,  1 

1 

'/ 

// 

,0  |24 

lO.I 

.0(36 

description  • _ 

SPECIFIC  GRAVITY  ;G-s:AS5Ufn£D= _ 

mtNlSCUS  CORRECTION  ,  Cm  : _ 

DISPERSING  AGENT  CORRECTION  ,CcL  : 

DRV  Height  of  soil.,  ^3: _ 

<  n? 60  siev'd- _ 

N  (com  Es  I  N/£ 


^CALCULATED  =. 


IOO 


jm  (com bine d  analysis^. 


N=  R 


Gr-1 

Rfc  mARK S  . 


x-£2-  =R 

Uvs 


/e  016-1 

File  n?: 

<fo -/o  A. 

SAITIPLE  N?: 

Date  *• 

MYDROm  £TER  ANALYSIS 

BY: 

Jzfo 


AST.m.  D422-63. 


DESCRl  PTION  ■ _ _ _ 

Spec  I  Fic  GRAVI  T  Y  ;  G-  s  :  ASSUmfi-D  = _ ;CALCULATdD  =  . 

|T!£NISCUS  CORRECTION  ,  Cm  : _ 

DISPERSING  AGENT  CORRECTION  ^Cd  :« _  _ 

DRY  Height  of  soii_,^3: _ 

<  N? 60  SIEVE-  : _ 

iv i ^ <  n?6qV|_ _ N  (come>iNED  analysis). 


M  =  p>  _ <z —  x  -1 99. - R 

N  G-l  IDs 

Re  mARK S 


3 

MYDROfTlfcTdR  ANALYSIS 


AST.  m.  D  4.22—63- 


ILE  N9 : _ 

SAfTIPLE  N?: 

data  •• _ “ 

BY: 


DESCRi  PTION  : _ 

5P£CIFIC  GRAVITY  ;&s:Assii(Tl£D= _ 

mtNiSCUS  CORRECTION  ,  Cm  : _ 

DISPCRSING  AGENT  CORRECTION  %Ccl  : 

DRY  vL'SIGMT  OF  SOil_,vL>a: _ 

<  N960  Sitx/E-  : _ 


•,CALCULATED  =. 


%  <  N9  60  SISn/E-:. 

n1=P<n?6Q)n  = 

1  V  loo  J 


.N  (comes  I  NED  ANALYSIS^. 


|_  n  Gl 


-2. Jr 


*-3  /  6 

/£_j'  —  /  i  5 


-  Sitve  analysis  - 


FI  Ld  N?: _ 

S ATTI P Ld.  N?:_ 

D  AT£  • _ 

BY: _ 


be  scRipnor^ :  [  r.PAv/^i 


D<£SCRI  PTION  * _ 2 _ 

SPECIFIC  GRAVITY  ;&s:ASSUm£D=_ 

m€NlSCU5  CORRECTION  ,  C<"  : _ 

DISPERSING  AGENT  CORRECTION  ,Ccl 

DRY  ^EIGMT  OF  SOlC,vL»s* _ 

<  N?  60  Sit\/£-  : _ 


CALCULATED  =. 


N  %XN!60)n  = 

1  V  loo  J 

N=r  p?  — — —  x  —  R 

N  R  G-l  [US  “ 


(COmes  I  NED  ANALYSIS^. 


An  - 

i£ 

/  £ 

/  (^.c?  — 

PI  1  F  N9: 

.^AmPLf.  N?: 

hatf  : 

SIEVE  analysis  - 

kv: 

sieve 

size 


PERCENT  CUmULATlVE.  P£RC£NT 
RSTAI  N  <£D  RETAIN  SO  I  PASSING- 


3  IN. 


ZVz  IN. 


Z  IN. 


1  Vz.  IN. 


1  IN. 


IN. 


«/2.  IN. 


3/d  IN. 


NO.  4 


NO.  lO 


NO.  ZO 


NO.  <40 


NO.  60 


NO.IOO 


N0.140 


N  0.200 


PAN 


TOTAL 


/a  4, 


/  /■  , 

W 


ro  4 


Ob-O 


<P\  ra 


ASim.  D  <4.22.-63. 


4 


Ibo 


Ofa  I  *1,0 


1160  t-vfO 


!L*f>  \oJi 


/*«/ 


Ilf,  2. 


Hi 


A*/  Lk06  / 


i^r  i4>t 


Af.t 


i¥,f 


c^(,  2  3, 


zr.2. 


iS<T 


U'  6 


/6  o  2  $ 


DESCRi  PTlON  - 

SP£C  I  FIC  (3RAA/IT  Y  ;  G-s  :ASSUP1£D  = _ ;CALCULAT <£D 

m£NiSCuS  CORRECTION  ,  Cm  : _  _ _ _ 

DISPERSING  AGENT  CORRECTION  ,Cd-  t _  _ 

DRV  CEI6MT  of  SOI  L_  ,  vL>3  : _ 

<  N?60  Sit\/£-  : _ 

Mj— N?60V|_  _ N  (comBINfD  ANALYSIS^, 


N  =(%<-Ng6Q  N  = 
1  V  ioo  / 


N=rR  -  yi2P-  _R 

N  R  Gr-1  UJS 
Rt  mARK  s  : _ _ _ 


A.  3 


* s>  O 


—  Sl£V,£  ANALYSIS  - 


Fl  Lt  N9: _ 

SAmPLf-,  N?:. 

D  AT  t  • _ 

BY: _ 


D<£SCRi  PTlON  : _ 

SP<£C  I  nc  GRAVIT  Y  ;  G-s  :  ASSUmeD  = _ ;CALCULAT£D  = _ 

m£NiSCUS  COR  R6CTION  ,  c«n  : _ 

DiSPCRSiNG  AGENT  CORRECTION  .Cel  : _ _ _ 

DRY  Height  of  soii_,^3: _ 

<  N?60  Sit\/e_  : _ 

N  1  —  N  — -  _ N  (COmBlNfiD  analysis). 


IM  =  P>  _  y  J  OCL.  R 

M  R  &-i  ujs  - T 

Rfc  mAR  k  s  :  /  ^  'f'  rfwi 


AJST.m.  D  4-22-63. 


Its 


l ^ 


IS? 


v 


v*(» 


•«$#  (3, 1 


fcr  iuf  *,«2,{  is* 


i*4fr  U«/aJ 


I0-!'  oj<nl  \^y 


U,0  9tf  4 1  /  t/,0oi3 


M>f  I  2.  /  rfioi*  I  I  .fiCvy  I  (f  -L 


D<5SCRi  PTION  : _ 

specific  grav  it  y  ;  G-  5  :  AssurntD  = _ 

m£NlSCU5  CORRECTION  ,  Cm  t _ 

DI5P6RSIN&  AGENT  CORRECTION  , CcL  : 

DRY  HEIGHT  OF  SO!L.,63: _ 

%,  <  N?60  SIEVE,  : _ 

N }  =  fckS. l!2£. °y N  =  _ N  (comBiNg 


^CALCULATED  =. 


.N  (come, I N£D  analysis'). 


N=  R 


G— 1 


x  =R 


Rfc  IT1ARK  S  : 


£0  11-1 


MYOROmeTdR  ANALYSIS 


AST.  m.  DA2Z-63. 


D<5SCRi  PTlON  : _ _  - 

SP<£C  I  nc  &RAVIT  Y  ;  Gr  s  :  ASSUmeD  = - ;CALCULAT £D  =. 

mtNlSCUS  CORR6CTION  ,  Cm  t _  — - 

OISPCRSING  AG£NT  CORRECTION  ,CcL  :  - -  - 

DRY  66IGHT  OF  SOIL-,  63  : _ 

<  N?60  SiS\/£-  _ 

Nj-rfr<  N?6oVl— _ _N  (come>iNeD  analysis'). 


n  (%<  N?60)n=: 
1  V  100  / 


N=  R 


G— 1 


Rfc  ITIARK  S 


D€  scriptiom  :  I  &i?wa. 


D£SCRI  PTION  _ _ _ 

SP£C  I  ric  GRAVIT  Y  ;  G-  3  :  ASSUm£D  = _ -,CALCULAT£D  =. 

m£Nl5CU5  COR  R6CTION  ,  Cm  : _ _ 

DI5P6RSING  AG£NT  CORRECTION  ^CcL  : _  _ 

DRY  66I6MT  OF  SOIL,  ^3' _ 

°/r,  <  n?  60  Sitvo. : _ 

N?60V,_  N  TcomBINeD  ANALYSIS^, 

I  V  1QO  J  Y  / 


SI£V£ 

(J^£IGI-IT 

PERCENT 

CUmULWivZ  PERCENT 

si  Z£ 

R&TAINSD  , 

R£TAIN<£D 

RETAIN  £D 

PASS  1  N  & 

IN. 

ZVz  in. 

Z  IN. 

1  Vz  IN. 

1  IN. 

5/4  IN. 

'/z  IN. 

3/a  IN. 

NO.  4 

.  :  - 

NO.  lO 

7  ' 

NO.  ZO 

-  •  / 

A  '7 

NO. 40 

7  .  -r 

'  ^  i. 

- 

NO.  60 

NO.IOO 

/  /  0 

*7  .»  m  '") 

N0.140 

N  0.200 

^7  - 

PAN 

TOTAL 

/  ;  )  : 

I - - — - 1 


R£fTIAP  KS 


¥0  I1-* 

ifXJ-S" 

FILS  N9: 

SAmPLE  N 
DATS  I 

HYDROm£T£R  ANALYSIS 

DY: 

DATS 

n 


r 


h??0 


I*#' 


AST.  m.  D422-63. 


R  H  Temp 
°c 


mm 

\t,r 

a.oV-b 

\U 

a.u$3> 

nr 

Wl 

a,o  f*> 

H,y 

t.vo&3 

Hy 

•A .  \  a.C'02  ~f 


U 


El 

0,  oo  /<£ 

1 

?o.£ 


/o.z 


s*j> 


D£SCRI  PTION  ■ - - - - - 

SP<£C  I  nc  &RAVIT  Y  ;  G-5  '.ASSUrntD  = _ ;CALCULAT  <£.  D  =. 

IT16NISCUS  CORR6CTION  ,  Cm* _  _ _ 

DISP6RSING  AG£NT  CORRECTION  ,CcL  : _ _  _ 

DRY  ^eiGHT  OF  SO!  L_  ,  vL»3  : _ 

<  N?60  S!t\/£^  _ 

_ _N  (com&iNfO  analysis'), 


N  %<  N !6Q)n  = 

1  V  100  } 


N=R  &^r 

Rfc  mARK S : 


*  JOp_  _R 
IDs  ~R 


!  f'-lfi. ' 

n 1 F  N9: 

AAmPl.A  M°: 

-"&r  f-4-^-i  <S t<- -'/ft-**' 

n>  atf  -. 

sisv,£  analysis- 

ftY: 

D€  ScRi  P»TiOfNi  :  I  GE?rv\/4JL 


w-4 


MYDROm£T£R  ANALYSIS 


AST.  m.  D422-63. 


Rh  jTemR 


•f 


/Y  1*1 


d*7d 

/rr 

WM 

/a 

/.r 

aoZ jf 

131 

#,fr 

131 

m 

0.0  / 

■sn 

description  : _ 

5P£CirtC  GRAVIT  Y  ;  G-  s  :  ASSUfT1£D  = _ ^CALCULATED  =. 

mtNISCUS  COR  R6CTION  ,  Cm  t _ 

DISPERSING  AGENT  CORRECTION  ,CcL  : _  _ 

dry  Height  of  sou_,63: _ 

%><  N?60  SIEVE-  _ 

N  1=(^<  n?6o|n= _ n  (com a i Me d  analysis'). 


N  %^N%0)n  = 

1  V  100  / 


n=rgTt 

Rt  mARK S : 


xi2P_  _R 


D€  SC  R » PT »OfN  :  I  GRAN/Cil 


AST.  m.  D422-63. 


a, as  2.  Xhb 


#ZJL  ■  W 


{O'*  OGi%\  1^/? 


*r  ^ 


j(2  »6*|vV  I  4> 


*9? 


*>r 


a/,  6 


^t^i3  \>y  &>> 


iol  ></•  ^,V 


description  *. _ 

specific  gravity  ;&s:Assum£D  =  — 

IT16NISCUS  CORR6CTION  ,  Cm: - 

DISPERSING  AGENT  CORRECTION  , Cd.  : 

DRY  vbCIGMT  OF  SOiC,6a: _ 

5^0  <  N?60  SIEVE-  :. _ 

n?6oV,_  n  fcome,iNe 

1  V  ioo  J  v 

M  —  D - & -  *  J-Qj~L  _R _ 

K  G-1  U^S  “  - 


CALCULATED 


,N  (COmblN£D  ANALYSIS^. 


Rt  mARK S : 


IT0  ' 

MYDROm£T£R  ANALYSIS 


AST.  m.  DA2Z-63 


FILE  N9:__ 
SAmPLE  N 
DATS  : 


Description  • _ _ _ 

SPECIFIC  (3RAVIT  Y;G-5:ASSUP1£D= - 

mtNlSCUS  COR  R6CTION  ,  C*n  : _ 

DISPERSING  AGENT  CORRECTION  ^Cd.  : 

DRY  Height  of  soi  l.  ,  vL>3 _ 

%,<  N?  60  S'En/E- : _ 


CALCULATED  =  . 


N  %Oj!6QN  = 
1  V  loo  j 


N  (COmBINgD  analysis'). 


N=R 


G—  1 


x-£-°-=r 

VJS 


Rfc  mARK  S 


D<£SCRI  PTION  * _ 

SP£C  I  nc  G-RZWI  T  Y  ;  G -  s  :  ASSUmtD  = _ :;CALCULAT£D  = 

m£NlSCUS  CORRECTION  ,  Cm  : _ 

DiSPeRStNG  AGENT  CORRECTION  , CcL  : _  _ 

DRY  vi,£IGHT  OF  soil.,vL»3-. _ 

Vo< 

N 1  — 


n?6o  sieve, : 
%  <  N?6oSm  _ 
r  100  ) 


_N  (come>iN£D  analysis'). 


N=R 


G—  1 


IQO 


-R 


Rfc  mARK  S : 


MY  DROITl£T£R  ANALYSIS 


AST.  m.  D422-63. 


-*4 


>r 


rr 


ws  U 


r* 

ira 

Ui 

r 

M 

-2^r 


I  ^3  o 


Vs  MS  *  o  2S 


Mr 


H,o 


nf 


a .? 


(T-.O 


l?t> 


(^,0 


.  o» 


/, 


6  l,o 


^0 


Jf  3CRI  PM  ON  • _ 

5P'tCinC  GRAVIT  Y  ;&5:ASSUm£D= _ 

rT!£N''3C-US  COR  R6CTION  ,  Cm  *. _ 

DOP6R5ING  AGE  NT  CORRECTION  ,CcL  : 

DRY  CtIGMT  OF  SOIL., ^3  : _ 

<  n?  60  S'E\/C-  : _ 

rj,  \  =  Nfcome>iN« 

V  ioo  J  v 

N  —  k>  -6-  x  —  R _ 

&-1  IDS 


;CALCULAT£D 


n  (com&iNeo  analysis'). 


Wh  mAR  K 


. 


iXST.m.  D  4.22-63- 


DATE 

15 

RH5J 

kiiiia 

M 

TemR 

°c 

R  Mt= 
Ru  + 
^OrrCdO 

DIA- 
meT£R 
(m  m). 

L 

Isl 

to 

a 

■a 

Ea 

1  iv 

v 

n 

li 

EBB 

H.* 

'/ 

7-2,  1 

mm 

lr 

00 

'/ 

RBI 

3 

ma 

an 

li* 

ao2.f 

RSI 

0 

lU 

■El 

t 

HI 

0.613 

lie 

'/ 

l(*  (s 

1*0 

r* 

0.06  is 

10 

mm 

M 

V>£ 

3,/ 

WEI 

i« 

sOW^ 

R21 

IBS 

0>V 

Vi 

0001 14 

■HI 

IjgJ 

l.v 

| 

7 

- 

DESCRIPTION  : _ _ _ _ _ 

SP<£C  I  FIC  GRAVIT  Y  ;  G-  s  :  ASSUm^D  = _ ^CALCULATAD  = 

(T1£NISCU5  CORR6CTION,Crn:_ _ 

DI5P6RSING  AGENT  CORRECTION  ,Ccl  : _  _ 

dry  ^eiGHT  or  soil_, 63: 

<  N?  60  S!^\/S.  : 

Ni,f%<  N?6Q 

1  V  IOO  , 


N  = 


N  (COmejINAD  analysis), 


£  3  2x0  -  <r 


I 


MV  DROm£T£R  ANALYSIS 


AST.  m.  DA22.-63- 


Fils  n?: 
SAmPLL- 

DATS  : _ 

BY: _ 


DSSCRi  PTION  _ _ — - 

SPSC  I  ric  &RAVIT  Y  ;  G-s  :  ASSUMED  = _ ;CALCULAT £D 

m£NiSCU5  CORRECTION  ,  Cm  T _  _ 

dispersing  agent  correction ,Cd  :  - -  - 

DRY  vi>£IGMT  OF  SOI  L_  ,  6S  : _ 

%>  <  N?  60  SIS\/E-  _ 

f^l  (%<  N?6oV,_  _ N  (com  a  I  NED  analysis'). 


N1  = 


100 


M—  R — ^ —  x  —  R 

N  K  &-1  \Ds 

Rt  mAR  K  S  : _ 


SP£CI  nc  GRAVIT  Y  ;  G-s  :ASSUm£D  = _ ;CALCULAT£D  = 

mtNISCUS  CORRECTION  ,Cm: _ 

DISPCRSIN&  AGENT  CORRECTION  ,CcL  : _  _ 

DRY  vbeiGHT  OF  SOI  L_  ,  vL>3  : _ 

°/*>  <  N?60  S!t\/S-  : _ 

n1=(^ n  = _ n  (come>iN£D  analysis^. 


N=  R 


Gr—  1 


Rt  mARK s : 


X 


too 

VUs 


=  R 


• 

*■—*-*■  '-’t  —■«■  -  1  -v’f*  <  -  •■»« 

T-tW  r 

ir 

(• 

HYDROmETSR  ANALYSIS 

FILE.  M?: _ 

SAmPLC-  N?: 

DATS-  '• _ ] 

BY: 


DAT  fi 

n 


0[  au  'rf’V 


0>>o  (fffo 


\9  3o  \*?t. 


A-ST.m.  D  <4-22-63- 


L  K 


nr 


ur 


!*> 


fo* 


M.i  ^4|  12. 


( \ +  «nl 


(j.'-f  v  orxXj>  l^.b 


tOll/ 


*1 


v> 


IV'.t 


>J 


/«f 


/?,  £ 


•0030  (  y  3  •  /Cxo 


*-/.  0  v/^  -ooio  txT  .*>(><>  k° 


\  ooi^  l^-° 


D<£SCRi  PTION  : _ _ — - - 

SP£C  1  FIC  GRAVIT  Y  ;  G-  s  '.AsSUHltD  = _ ;CAL.CUCAT £D 

mtNlSCUS  COR  RGCTION  ,  Cm  *._ _ 

DI5PCR5ING  AGSNT  CORR6CTIOM  ,Cd  :. _  _ 

DRY  ^SIGHT  OF  SOiL,\bs:_ _ 

<  N?60  Sit\/S-  :. _ 

Nj— N?6oV|_ _ N  (come,! Me d  analysis^, 


N  (%^N?60)n  = 
1  V  10 o  J 


M —  p  — & *  J2P_  —R 

rN“  R  &-1  ~ 

Rt  mAR  K  S  •- _ 


pel-/ 


—  sieve  analysis  - 


FI  L t  N?:_ 
SAfHPLe  n't 

DATS- _ 

BY: _ 


txz  RiPTiOf^  : 


SPEC  I  nc  GRAVIT  Y  ;  G-s  :  ASSUmfcD  = _ ;CALCULAT£D  = 

m£NlSCU5  CORRECTION  ,Cm: _ 

DISPERSING  AGE  NT  CORRECTION  ,CcL  : _  _ 

DRY  CeiGHT  OF  SO  I  L_  ,  vL»  3  : _ 

%.  <  N?60  Sit\/S- : _ 

N  ■)  '^-^Q  y  N  ~  _ N  (comBINED  ANALYSIS^. 


N=  R 


G~1 


IOO 

\lJS 


-R 


Rt  mARK S : 


I>£  SCRI  P»TiOfN<  :  [ 


D<£SCRI  PTION  • _ 

SP£C  I  FIC  &RAVIT  Y  ;  G-  5  :ASSUF!€.D  = _ ;CALCULAT  &.  D  =. 

(T16.NISCUS  COR  R6CTION  ,  Cm  : _ 

0I5P6RSIN&  AG£NT  CORRECTION  ,Cd.  : _  _ 

DRY  ^eiGWT  OF  SOIL,  63  : _ 

%,  <  N?  60  Sit\/£,  _ * 

N 1  =sp^  *>.  N?6Q.) n  —  N  fcomBlNeO  analysis! 

1  \  inn  /  -  '•  / 


»  •v,  1  \^s  ^  1  w  n  1  v _ /  r 

'o  <  n?60  sit\/e.  : . 
!  Y%<  N%o\  ‘ 

1  V  100  J 


N=R 


Gr-1 


=  R 


Rfc  mARK s : 


D€scr<ot.o n:  _  [ 


I  rr^/&o 

MY  DROm£T£R  ANALYSIS 


FILS  N9  : 


SAITIPLS 

DATS  •• _ ~ 

SY: _ 


AST.  m.  D422-63- 


description  • _ — - - - — 

SPEC  I  nc  GRAVIT  Y  ;  &•  s  :  ASSUfnSD  =. - -CALCULATED  = 

mCNlSCUS  CORRECTION  ,  Cm  : _ - 

DISPERSING  AGENT  CORRECTION  ,Cd  :  _ _  _ • 

DRY  HEIGHT  OF  SOlL,63: _ 

V0  <  n?60  sit'YE- _ 

Ni._pG<  n?6oV.i_  n  ('come>iN£D  analysis^. 

1  V  lOO  j 


SArnPLf-.  N*?:. 

DATt  _ 

BY: _ 


CUmULATlVd  PERCgNT 
RETAIN  £D  ~1  PASSI  NGr 


I>€  SCR1PT1OM  : 


MYDROmeTdR  ANALYSIS 


A  ST.  m. 


D  A2Z-Ygr^. 


DATE 

IS 

ELAPSE 

Time 

(miN) 

9 

||j|j 

/fa-' 

meTER 
vfm  rpx 

L 

K 

N 

(%r> 

9 

mm 

;r 

— 

bs 

Hi 

IBB 

.o  ivy 

mm 

It 

— 

n.  i 

13.3 

>t 

V 

IA 

- 

mm 

WHBI 

13, ; 

'/ 

j 

ir 

(>w 

(3,7 

V 

*>.  f 

N 

139 

’  — 

,o\y 

ESI 

W.  / 

«/ 

v 

f*\  o 

\oty 

It/ 

*/ 

2°,t 

E9 

<.o(i  tf3 

W 

l*M 

f  / 

fa 

6(c ru 

c>  & 

sr 

i  00  31 

6,  o 

i*> 

/Z  o 

0^)0 

W 

wm 

m 

,  <?ou> 

BE 

IB 

,0(^0 

/£>,  £ 

(^30 

iw 

Am 

100(3 

Af 

EE 

'la 

7 

description  - - - — 

SPEC  I  nc  ORAVIT  Y  ;  &5:ASSUm£D  = - -CALCULAT ED  = 

(T1ENISCUS  CORRECTION  ,Cm:. _ _ _ 

DISPERSING  AGE  NT  CORRECTION  ,CcL  : -  - 

DRY  vi>£IGMY  OF  SOil_,vL>3:. _ 

<  N?60  Si £\/fE  : _ 

N?CO^r|_  N  (COMBINED  ANALYSIS'). 

1  V  100  J 


rHD-H15S  283  INSTALLATION  RESTORATION  PROGRAM  PHASE  II  (STAGE  2-1) 
VOLUME  2(U)  RADIAN  CORP  AUSTIN  TX  R  U  BAUER  MAV  85 
F22615-83-D-4001 


06/10 


UNCLASSIFIED 


F/G  12/2 


NL 


ft 


MICROCOPY  Rt  SOLUTION  ILSI 


/  7>J  ~JJ6 


i<sr 


AST.m.  D42Z-63. 


description  : _ 

SPEC  I  nc  (3RAVIT  Y  ;  G-s  :ASSUm£D  = _ ;CALCULAT£D  =. 

mtNlSCUS  CORRECTION  ,  Cm  : _ 

DISPERSING  AGENT  CORRECTION  ,CcL  : _  _ 

DRY  vi/EIGWT  OF  SOiC,vL)a: _ _ 

%>  <  N?60  SiEs/E-  : _ 

N 1  =\2?  1  N?6°j  N  —  _ N(come>INgD  analysis'). 


k/  r^N  *  w  i  w  n  «  w  r 

%>  <  N?60  sien/E-  : 

N1=fe<  N?6°)n  = 
1  V  100  ) 


N=R 


G-1 


x  JOO_  _R 
IL>S  “ 


RE  mARK s : 


Aft  w 
A"- 


DESCRi  PTION  - _ 

SP£C  I  FIC  GRAVIT  Y  ;  G-s  :ASSUFI€.D  * _ ;CALCULAT£D  =. 

m£NlSC.US  CORRECTION  ,  Cm  t _ 

DISPERSING  AGENT  CORRECTION!, CcL  : _  _ 

DRY  vi^eiGHT  OF  SOI  L_  .  vL>a  :  __ _ _ 

<  N?60  Si£\/C-  _ 

N 1  -r%  <  N?6Q  j  N  —  _ N  (come>IN£D  analysis'). 


N1=(k^!6o)N  = 

1  \  100  J 


&  „  IOO  _o 

Gr-1  u^s  “ 


N=R 


PJt>  S4  -2 


I>£  SC  Ri^TtOIN  :  I  GS?/VN/£iT 


f  ft  v«f-3 
l*K>  -  (lO 

MYDROm£T£R  ANALYSIS 


AST.  m.  D42Z-63. 


[  AP^- 


Time. 


to 


|/i3« 


D<£SCRi  PTION  : _ 

SPSC  I  nc  6RAVIT  Y  ;  G-  s  :  Assume. T>  = _ ;CALCULAT£D 

meNlSCUS  COR  R6CTION  ,  Cm  : _ 

DISPSRSIN&  AGSNT  CORRECTION  ,Cd.  : _  _ 

DRY  V^SIGMT  OF  SOil_,vb3: _ 

%,<  N?60  SltVS:. _ 

N  J  1  N?6Q_j  N  _ N  (come>IN£D  analysis'). 


T  V  (  (m.  i  w  r-i  »  wr 

'o  <  N?60  SI  tvs. 

,  (%<  n?60\n  = 
1  V  100  J 


N=  R 


G  y  IOC  _R 
G-l  X  “ 


Rfc  mARK S : 


fi-B  iV-3 


Description:  Igpwcj- 


I  *S0~\\?o 


WYDROmdTdR  ANALYSIS 


AST.  m.  DA22.-63- 


FILS  N? 
SAfTIPLS  N 
DATS  *• 


z^T-/ 
I  ^O-Koo 


ffl 


SCRiPTiON  .*  I 


D<£SCRi  PTION  : _ 

SPECIFIC  <3R/Vs/IT  Y  ;  G-s:ASSUm£D= _ -,CALCULATSD  = 

mtNlSCUS  CORRECTION  ,  Cm  : _ 


DISPERSING  AGENT  CORRECTION, CA  : _  _ 

dry  Height  of  soic,vL>3: _ _ 

%<  N?6C  S i E\/E_  : _ _ 

N i  n?60)n=  N^comejiNeD  analysis' 

1  \  100  J  v 


N-  R 


&-] 
Rfe  mARK  s : 


IOO 


—  R 


£3  2<-T, 

m-no 


fi 


-SI&.V61  ANALYSIS- 


[  <^o  "i  SV 

HYDROm£T£R  ANALYSIS 


AST.m.  D422-63. 


to 


Ko 


Kbb< 


rh  |"remR 


l?X 


to  ?i 


d,OlA(C 


m  fidSf 


o.o 2.6 


IbS  a.otjl 


(°4 


Ul  \roo}i 


I \y 


Ho 


■H 

£>,«*/ 

S 

ir 

a-V.b 


ipob 


/X<£ 


0^+  eZO? 


/^2. 


4.g 


description  ■ _ 

SPEC  I  Fic  6RAVIT  Y  ;  G- s  :ASSUm£D  = _ *,CALCUl-AT£D  =. 

|TI£NISCUS  CORRECTION  ,  Cm  : _ 

DISPERSING  AGENT  CORRECTION  ,CcL  : _  _ 

DRY  Height  of  soic,vL>3: _ _ 

Vo<  n?60  sit\/^: _ 

n ] -p^.5LX?6Qj n  = _ n  (come>iN£o  analysis^ 


U/  rs.  I  V  L—  I  o  m  I 

Vo<  N?60  SIEN 

N1=fc<-^°)N  = 
'  V  ioo  J 


N=R 


G-1 
Rfe  mARK  S 


xi2p_  _R 

U^s 


I 


£?  fc  vis-  > 
1^0  -  i^d 


AST.m.  D422-63. 


DATE 

n _ 

ACTUAL 

Time 

£  LAPSE 

Time 

lIeiL 

rh 

TemR 

°c 

Rh,* 

^Cd) 

DIA- 

mtTCR 
(m  m). 

L 

K 

N 

(y^> 

Ni 

(%) 

p 

r 

a.o  69 

IO 

(o.fr 

1 

aovj 

U 

V 

\*>> 

star 

l^U 

'/ 

(d.\* 

V 

I  Ch 

•t 

>1 

/.f 

hi 

If-I 

'/ 

r<(. 

description  _ — — - - — 

SPEC  I  nc  (3R.AV I  T  Y  ;  G-  s  :  ASSUHIED  = _ ;CALCULAT ED  = 

mCNiSCUS  COR  R6CTION  ,  Cm! _ - 

DISPERSING  AGENT  CORRECTION  ,CcL  : _  _ 

DRY  Height  of  soil., ilia: _ 

%<  N?60  SiE\/E.  : _ 

N?60V|_  _ N(com6IN6D  ANALYSIS^. 


n=rgT 


too 

x~d7s 


-R 


Rfc  IT1ARK  S  : 


GRAIN  SIZE  CUAR.T 


[/b-'ll’V 

WV  DROm£T£R  ANALYSIS 


AST.m.  D  4-22-63- 


FILS  N9 : _ 

SAmPLS  N?: 

DATS  : _ ~ 

SY: 


DSSCRi  PTION  • - - - - — 

SPSC  I  PI  C  6RAVIT  Y  ;  Or  s  :  ASSUfYISD  = _ ;CALCULAT AD 

mENlSCUS  CORRECTION  ,  Cm  • _ 

DISPERSING  AGENT  CORRECTION  , CcL  : _  _ 

DRY  Height  or  soiu,vL»3:_ _ 

%,  <  N?  60  S'S\/E-  _ 

N y—jjikS.  N?60^M—  _ N  (COmeblNED  analysis). 


n  %1N!6on  = 

1  V  loo  J 


N=R^r 

Rt  mARK S : 


x-£S-  =R 


D£  SCR i f^TiOM  :  I  G 


fa 

'f9o 

MYDROm£T£R  ANALYSIS 


Fils  n®: _ 

SAmPLL  N?: 

DATS  : _ " 

SY: 


DATS 

It) 


flAPSc 


Tims 


Temp 


mtTtR 


t'b  I  W 


MX 


tu 

vO\W 

ns 

t, 

i 

T4 

( la 

/ 

iU 

M 

wm 

'7*0 

in 

VtX 

foj 

<s>,ot  $$ 

li.j 

WM 

fX 

MS 

u 

e/,  o  o  2 _/ 

,o\+*f 

mm 

-ST 

0.01(2 

mm 

2o.v 


loX 


SI  SV<£  ANALYSIS 


si£.ve 

size 


3  IN. 


ZVz  IN. 


Z  IN. 


1  Vz.  IN. 


1  IN. 


3/4  IN. 


Vi  IN. 


3/e,  IN- 


NO.  4 


NO.  lO 


NO.  ZO 


NO.  .40 


NO.  GO 


NO.  lOO 


NO.MO 


N  0.200 


PAN 


TOTAL 


R6IT1ARKS 


peRceNT  cumutATivs  percent 
RST  Al  N  <5D  R£TAIN£D  f  PASSING7 


/  u  »-  O 


O.V 

0 ■  <4 

C.  C> 

/  ^ 

b;J/J 


&ewa 


AST.  m.  D422-63. 


SPECIFIC  6RAV I  T  Y  ;  G-s:ASSUm£D= _ -,CALCULAT£D  = 

fT|£NISCUS  CORR6CTIQN  ,Cm: _ 

DI5P£RSIN&  A&£  NT  CORRECTION  ^CcL  :  _ _  _ 

DRY  ^eiGMT  OF  SOIL-,  63! _ 

%,<  N?  60  SULVS- : _ 

N  ]  N  =  _ N(come>IN€D  ANALYSIS^. 


N=R 


G~1 


IOC 

U^s 


=  R 


Rfc  mARK  5 : 


'  ^  j  -  \  A  ^ 


—  Slave  ANALYSIS  - 


FI  L£  N9-. _ 

SAmPLS  NY:. 
DATS'- _ 

e>r : _ 


AST.m.  D422-63. 


M 


nt 


>*(.  I  H* 


Uo/2 


11.1 


mum 


Ikv I  2* 


H 


I i/  b  \aooitf 


l(>(* 


\o\  "  \S*z 


•«» Vf 


-  »}V^  ^J?.2 


•^•w-  /jv 


D<£SCRI  PTION  ‘ _ _ 

5P6CIHC  GRAVIT  Y  ;  &  s:ASSUtn£D= _ 

(T16NISCU5  CORR6CTION  ,  Cm; _ 

DI5P6RSING  AG£  NT  CORRECTION  ,CcL  : 

DRV  vi^eiGMT  OF  SOll_,^L>3' _ 

%><  n?  60  S!t\/£-  : _ 

n?6Q\ K|  —  N(come>iN£ 

I  V  1QO  J  V 


;CALCUUAT£.D  =. 


N  (comBIM£D  ANALYSIS^. 


N=R 


G- 1 


Rfc  rnARK  s 


DESCRIPTION  : _ 

SPEC  I  nc  GRAVIT  Y  ;  G-  s  :ASSUfn£D  = _ ;CALCUU-ATED  =. 

m£NlSCU5  CORR6CTION  ,Cm: _ 

DISPERSING  AGENT  CORRECTION  ,CcL  : _  _ 

DRY  vl/fclGMT  OF  SOIL.,vL»3: _ 

%><  N? 60  Sl£\/E-  : _ 

N  y  N  =  _ N  (come>IN£D  ANALYSIS^. 


N  %<_N!60)n  = 
'  V  100  / 


M-  p  - 

K  &—  1 

Rt  mARK  S : 


xi2P_  _R 


D€  SC  R  » *=»TiOrs<  ;  [GV/VV/4JL 


MYDROmETdR  ANALYSIS 


Fils  n?: 
SAmPLE  N?2. 

data  : _ “ 

SY: _ 


AST.  m.  D  4-22-63- 


DAT  f 
ID _ 

ACTUAL 

Tims 

ELAPSE 

Time 

(m.N) 

Temp 

°c 

Ruf 

DIA- 
msTER 
Cm  ni). 

L 

K 

N 

07> 

1 

t* 

o.oX'i- 

|«\l 

(<£>(>T 

77  .£ 

f 

W.r 

lo.u 

•t 

<V 

ll,y 

O 

<5^.<S 

* 

Ms 

3/ 

tsl'V 

it.* 

If 

io.& 

Hi 

0.0  n 

M 

•f 

tf-i 

"U> 

0.00  ir 

M 

t. 

V 

in 

tM 

C?OoV(> 

i$* 

(  wl>> 

27  f 

n 

xr 

m 

O.tO  t  J 

vP|>^ 

— — — 1 

w 

Ifr 

?s" 

AT/ 

»  c/0  l/ 

im 

2,0  2- 

Ifsrr 

Ojok{ 

,  t>|>£ 

era 

DESCRi  PTION  t _ 

SPSC  I  nc  GRAVIT  Y  ;  G-  5  -.ASSUmtD  = _ ;CALCULAT£D  = 

mtNiscus  correction  ,  cm  t _ 

DISPERSING  AGENT  CORRECTION  ,CcL  : _  _ 

DRY  Height  of  soic,lL>3: _ 

5^,  <  N?  60  SUi\/£-  _ 

N 1  =(^  <  ^  Q?6  y  N  ~ _ N  (come,  I  NED  analysis'). 


-  X 


IOC 

VL»s 


=  R 


n=rgT 


K9 

FILS  N? : 

j  5#^  \b° 

SAmPLS  N?: 

data  *. 

MY  DROm£T£R  ANALYSIS 

SY: 

AST.  m.  D42Z-63- 


i 


I 


s 

eiAPst 

Time 

fmiN) 

(5  H,= 
Ru  4- 
(CnrCd) 

DIA- 

mtT£R 

(m  m). 

l 

N 

(y^> 

mm 

?>l 

W* 

oasr^j 

MM 

>oK 

Ui 

/ 

Ah 

&o/S 

IS 

h 

Si.i 

mm 

mm 

m 

0-0  $  d 

MO 

'/ 

Cs-6 

> 

2-t* 

mm 

At- A 

0.0 

/Af 

V 

S^-6 

U 

U3 

0.  0/2- 

M 

'/ 

<a-6 

lo 

i?.r 

iU 

0.oo%S 

/?,y 

h 

j  SS 

>f 

1 7.<\ 

BBS 

K/ 

.0IW- 

at/ 

Mo 

H 

u 

0.oo  i~y 

/Co 

■ns 

(Z.Z 

■Si! 

3.0 

n 

ea 

00011/ 

l^.ls 

- n 

DSSCRi  PTlON  : _ 

SPSC  I  r  1C  SRAV I  T  Y  ;  G-  s  :  ASSUFISD  = _ ;CALCULAT£D  = 

mtNiSCUS  CORRECTION  ,  C<n  *. _ 

D'SPCRSI  N&  AGtNT  CORRECTION  >CcL  : _  _ 

DRY  66IGHT  OF  SOil_,^3: _ 

<  n?60  S 1 1\/£_  : _ 

n  1  —  lKjL n  = _ n  (combiNeo  analysis^. 


N=  R 


& 

Gr-1 


IOO 
x  — — 
Ujs 


=  R 


Rt  mARK  S : 


Inscription:  |  i 


I  to -Its 

MV  DROfTlETdR.  ANALYSIS 


AST.m.  D42Z-63- 


description  • _ 

SPECIFIC  GRAVIT  Y  ;&5:ASSUIT1£D= _ 

m£NiSCUS  CORRECTION  ,  Cm  * _ 

DISPERSING  AGENT  CORRECTION!  ,CcL  : 

DRY  Height  of  soic,vL>3: _ 

<  N? 60  SIEVE,  : _ 


;CALCUL-AT£D  =. 


N.-f%<  N?6Q 

'  V  100  , 


N  (COmBlNCD  analysis'). 


□C 

CD 

CL_  't 

lu  cn 
ae  -  • 


> 

4)  m  (B  in 
3B<f  D 
—4  (h  H 

t>  u  O'-  <u 


tr 

croc 

.  . 

ID  -H 

« — < 

^  rH  .4^ 

•o  o  a  * 

<n  in  a 

«a- 

ce  CD  ol  < 

ao 

- — , 

Q  > 

~o 

uj  ca 

>  cxi 

a: 

c— 

< 

<u  O' 

a. 

cn  cd 

UJ 

a: 

>— < 

Q. 

c  c  u 

nj  rf  h  Rj  aj 

-•  -p  me 

t>  .  y  3 

aj  — i  3  t.  nj 

a;  a  <  o  3 


»— «  ;> 


C£»  C_J 


il 


o 

in 

in 

Q 

a 

Q 

Q 

a 

in 

a 

Q 

O 

Cl 

a 

01 

-J 

z 

z 

z 

Z 

z 

z 

Z 

Z 

z 

z 

D 

D 

o 

ru 

01 

> 

Q 

LU 

ra 

bJ 

XX. 

b- 

Q 

u 

Of 

♦ 

* 

♦ 

P 

£ 

# 

* 

Of 

Of 

Of 

Of 

CD 

LU  LU 

c 

Of 

c- 

c 

c 

c 

c 

CD 

- 

t- 

Of 

X 

o 

Of 

Of 

Of 

Of 

Ll  LU 

X 

Of 

Of 

Of 

p 

«+- 

01 

Of 

Kl 

N 

Kl 

CD 

■  « 

»-H 

Q 

p 

c 

c 

c 

UJ 

o 

c 

c 

c 

c 

c 

c 

CD 

CD 

=n  K 

Of 

u 

* 

Of 

£ 

OJ 

Of 

Of 

Of 

Of 

Of 

CD 

-a 

f- 

LU  01 

o 

X 

X 

a 

o 

X 

iH 

X 

X 

X 

X 

1 

o 

>  a 

(- 

p 

p 

o 

f- 

p 

r* 

o 

o 

o 

o 

O- 

T3 

or 

Z 

o 

Of 

Of 

u 

c 

C3 

01 

X 

u 

I- 

u 

t~ 

CD 

O 

Of 

D 

pH 

6 

o 

a 

o 

p 

o 

o 

o 

o 

1 

jGZ 

-*-> 

□ 

Q 

X 

o 

u 

o 

> 

u 

Of 

pH 

pH 

pH 

pH 

'O' 

-*-» 

CL 

Z 

u 

(- 

o 

u 

pH 

o 

o 

X 

X 

X 

X 

oo 

CU 

O 

r 

D 

•w 

o 

M 

Q 

rr 

pH 

w 

U 

u 

u 

u 

y 

o 

a 

f- 

X 

»H 

X 

X 

Q 

-p4 

•p4 

•p4 

* 

o 

CL 

h- 

X 

u 

X 

p 

* 

u 

•H 

Q 

Q 

O 

<c 

£ 

u 

•r4 

u 

Of 

u 

X 

1 

1 

1 

□a 

Q_ 

a 

o 

L 

■H 

o 

fr. 

u 

n 

CM 

<t 

LU 

u 

e 

1- 

a 

t- 

p 

* 

_ i 

o 

! 

i 

o 

Of 

(- 

*H 

*H 

pH 

LU 

-J 

>0 

t- 

CM 

n 

**H 

h- 

p 

y* 

V 

X 

„ 

X 

1 

Of 

< 

z 

H 

a 

ru 

h- 

JSC 

a 

i 

i 

cd 

-o 

cd 

CD 


CO 

in 

CD 


ce: 

CD 

d_  ai 

LU  . — « 
ctz  a. 
e 

OJ 

CO 


a  o- 

CD  CD 

CD 


CM 


CM 


CO 


<K 


<x> 


o 

CD 


oi  z 

>  UJ 

_i  r 

<  D 

z  cr 

<  t- 

cn 

z 


z 

« 

01 


ini 


CDl 

V. 

a 

Q 

a 

a 

n 

00 

o 

a 

Q 

a 

o 

Q 

a 

a 

a 

CJ 

ui 

r~«  |  Hj 

'f 

_J 

z 

Z 

z 

z 

z 

Z 

z 

z 

z 

z 

z 

z 

z 

p> 

cdi  e 

CM 

D 

o 

o 

CM 

. . 

- 

s 

0) 

00 

>  => 

z  t — 

0" 

LU 

in 

CD 

O 

CE 

Of  CM 

CO  ctZ 


rrj 


' — ■  a%> 
b— 

CD  OLl 

<r  -»j 
□e  d 
uu  CD 


«TJ 

CC 

<C 


5 


§ 

w 


CO 

~o 

CD 

Of" 

CD 


CD 
LU 
CD  O 


CD  CD 
<C  UJ 
ql_  ac 


Q 

LU 

y~ 

u 

UJ 


LJ 

< 

a 


a 

7 

5 

o 

o. 

r 

o 

u 


a i 

c 

<5 


ai 

e 

o 

(- 

o 


u 


HI 

c 

m 


n 

£ 

o 

£ 

o 

l 

a 


<u 

n 


i- 

o 


u 


c 


01 

c 

JC 

■w 

cu 

o 

t~ 

o 

-c 

u 


01 

T5 


f- 

O 


u 

cu 

c 

Ol 


P 

Of 

Z 


O 

ru 


i 

i 

ca 

oe: 


QL- 

<c 

CO 


Of 

c 

OJ 

x 

p 

H 

e 

o 

u 

o 

D 

pH 

<♦« 

o 

u 

o 

pH 

x 

u 


Of 

c 

Of 

£ 

P 

Of 

O 

u 

o 

^H 

X 

u 

H 

Q 

I 


01 

c 

u 

x 

p 

Of 

o 

p 

o 

iH 

JC 

u 

H 

Q 

I 


Of 

c 

Of 

JC 

p 

Of 

o 

u 

o 

pH 

jC 

u 

•*H 

Q 

I 

ru 


l 

a» 

c 

■n 

(- 


6 

u 

o 

«♦- 

o 

t- 

o 

X 

u 


01 

c 

0) 

X 

p 

Of 

o 

u 

o 

•H 

x: 

u 

•H 

a 

I 

ru 


Of 

c 

01 

x 

p 

Of 

o 

u 

o 

JC 

u 


01 


u 

o 


u 

W 

fc- 

p 

Of 


c 

o 

X 

t- 

<TJ 

u 


Of 

c 

ns 

X 

p 

If 

6 

o 

u 

o 

X 

u 

H 

TJ 

O 

e 

o 

(- 

ca 


ru 


n 


! 

& 

c 

D 

P 


UJ  (X 
_j  a 
^  ►- 
lL  u 
< 
«  Ll 


z 

< 

u 

CO 


H  cu 


m 


< 

Q 


-Dichloropropane 


PAGE  4  Analytical  Serv  REPORT  LAB  (t  84-09-033 

RECEIVED:  09/06/84  Results  by  Sample  Continued  From  Above 

SAMPLE  ID  RB-1-1)  12Q _  FRACTION  01C  TEST  CODE  GC  601  NAME  EPA  Method  601/6C 

Date  &  Time  Collected  09/05/84 _  Category _ 


o 

o 

k- 

Q 

C3 

C2 

Q 

Q 

o 

Q 

Q 

a 

a 

Q 

o 

UJ 

_J 

Z 

z 

z 

Z 

Z 

z 

Z 

z 

z 

z 

Z 

z 

3 

3 

cn 

> 

a 

UJ 

09  UJ 

cr 

j- 

Q 

u 

Of 

♦ 

♦ 

* 

W 

e 

It 

oc 

ay 

ay 

Oi 

ay 

CD 

UJ 

UJ 

c 

H 

t- 

c 

c 

c 

c 

CD 

k- 

ay 

4= 

o 

u 

<u 

11 

i» 

u 

UJ 

if 

0) 

a 

P 

li 

01 

N 

*4 

N 

*4 

cn 

t— * 

Q 

p 

c 

c 

c 

UJ 

o 

c 

C 

c 

c 

c 

c 

cn 

o 

=r 

tr 

if 

* 

* 

if 

e 

u 

01 

ay 

ay 

11 

If 

CD 

-o 

P- 

uj  tn 

o 

£ 

4= 

a 

i-4 

o 

4= 

•>4 

43 

43 

43 

43 

i 

o 

> 

Q 

u 

p 

P 

o 

rr 

p 

p 

ar 

o 

o 

o 

O 

O' 

"O 

can 

Z 

o 

If 

11 

t- 

C 

03 

11 

JC 

t- 

u 

t- 

U 

CD 

o 

Ol 

3 

»»H 

g 

O 

a 

pH 

o 

p 

o 

o 

o 

o 

1 

-cn 

4^* 

O 

Q 

JO 

o 

u 

o 

> 

u 

u 

H 

p—4 

■-4 

n- 

4-> 

m 

o. 

Z 

u 

u 

o 

t- 

•—4 

o 

o 

4= 

JC 

4T 

JC 

CD 

Ol 

CLJ> 

z 

3 

■w4 

o 

o 

ar 

u 

u 

u 

U 

u 

o 

O 

u 

x: 

JC 

xa 

o 

•*J 

•*4 

■*■4 

oc 

u 

CL 

h* 

-c 

u 

4a 

p 

u 

p—4 

Q 

a 

a 

<C 

z 

u 

■H 

u 

ai 

jo 

1 

i 

i 

era 

QL- 

o 

o 

u 

•rl 

o 

u 

u 

n 

CM 

o> 

~o 

CD 

cd 


<=f 

oo 

in 

o> 


QC 

CD 

a_  a< 


a  O' 
CD  CD 
CD 


u 


as 


cm 


aj 


03 

cn 


>  3 
(-  in 
an  an 


an 


<3 

CJ» 

L_3l 

rui  03 
oil  e 


CD 


a? 


CO  z 

>  UJ 

_1  z 

<  3 

z  a 

<  y- 

ISJ 

z 


6 

0 

u 

J3 


I 

CM 


a 

i 

n 


u 

o 

p—4 

.c 

<j 

i 

ru 


■p 

01 

k- 

I 

CM 

ri 


o> 

t- 

■p 

01 

k- 


z 

< 

CJ 

cn 


_j 

3 

m 

UJ 

cc 


a 

a 

a 

a 

a 

a 

cs 

Q 

a 

a 

a 

a 

a 

a 

a 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

cn  ac 

1 — 

a 

ay 

Of 

If 

Of 

Of 

ay 

If 

If 

If 

6 

if 

If 

If 

CCJi 

Of 

UJ 

c 

c 

T3 

c 

T3 

c 

c 

c 

c 

u 

c 

c 

T3 

— # 

<c 

4J> 

k- 

TJ 

■  *4 

u 

p-4 

u 

If 

Of 

o 

u 

•  —4 

03 

atr 

03 

c_> 

JO 

4Z 

i- 

£ 

t- 

41 

JC 

4= 

4a 

«♦- 

4: 

4a 

c- 

■ — * 

u_ 

a 

UJ 

>p 

-P 

o 

p 

o 

P 

P 

P 

p 

o 

p 

p 

o 

3 

ay 

ay 

a» 

w-K 

If 

If 

If 

Of 

f- 

If 

Ol 

>H 

4J> 

z 

e 

6 

4 r 

o 

4a 

6 

0 

o 

o 

o 

o 

o 

zay> 

t-4 

o 

O 

u 

u 

u 

O 

u 

l~ 

p^ 

i~ 

u 

u 

— • 

u 

6 

o 

t- 

o 

o 

o 

JO 

o 

o 

nj 

UJ 

o 

o 

pH 

Of 

o 

iH 

n-4 

—* 

u 

-H 

*-4 

t- 

c 

i— 

a 

—4 

t~ 

ar 

JO 

c 

D 

jC 

x: 

JO 

4a 

4a 

p 

<c 

< 

z 

4T 

03 

c 

u 

ll 

»-4 

u 

u 

u 

u 

u 

if 

Q 

3 

u 

•H 

r-4 

<♦- 

■H 

•pH 

•pH 

•pH 

H 

i— 

O 

> 

3* 

o 

Q 

O 

Q 

Cl 

t- 

CL 

4= 

u 

1 

1 

1 

1 

h- 

c 

Z 

P 

Q 

r4 

nj 

ru 

1 

o 

o 

Of 

•H 

* 

. 

p-4 

43 

u 

Z 

41 

H 

^4 

pH 

pH 

t- 

U 

1 

— H 

i 

i 

<1 

■  »H 

»;» 

- 

u 

5 


§ 

u 


o 


'5T 

oo 

ru 

-O  I 

o  — • 


Or* 

o 


c 

0> 

u 

v 


in 

c 

Ifl 

u 


UD 


cr>  o 

<c  UJ 

a_  etc 


CO 

ac 


a_ 

z= 

<z 

cn 


UJ  oc 
_J  o 

—  i-  z 

u.  u  < 

<  u 

<  u  cn 

v- 

< 

Q  U 

Z 

o 

u 


J 


Bromodichloromethane 


PAGE  8  Analytical  Serv  REPORT  LAB  #  84-09-033 

RECEIVED:  09/06/84  Results  by  Sample  Continued  From  Above 

SAMPLE  ID  RB-1-3,  160 _  FRACTION  03C  TEST  CODE  GC  6Q1  NAME  EPA  Method  601/GC 

Date  &  Time  Collected  09/05/84 _  Category _ 


.  CU 


-4 

p 

O' 

Z) 

N 

r«4 

cu 

n 

l 

o 

nj 

u 

a 

c 

U 

cu 

cu 

a. 

P 

o 

U« 

u 

•*•4 

CL 

CTl 

0 

n 

p- 

CE 

o 

p"«-4 

.-4 

x: 

OJ 

u 

.  P- 

••4 

Ol 

T3  au 

TJ 

P 

cu  T3 

| 

3 

«  n 

•— >4 

u. 

„ 

Ol 

•W  V-I 

H 

1 

.  u 

1 

o 

£  O)  « 

u* 

u 

OJ  OL  H 

•p»4 

f-  m  O 

u 

ai 

CTI  <] 

c 

o  V 

T3 

ai 

■P  »l  TJ 

c 

*—4 

m  ->  a 

OJ 

3* 

e  3  jc 

JZ 

o  t-  -u 

0) 

P 

(-0)0) 

c 

01 

jc  jc  6 

u 

o 

U  -P 

ur 

p- 

o  +> 

p 

o 

c  -> 

a; 

*~4 

O  in  E 

o 

-C 

i/i  -J 

p- 

u 

0)  0)  —> 

o 

0J 

E 

»*4 

c~ 

■X  c  c 

JC 

p 

-P  3  O 

u 

cu 

•^4 

.-4 

p 

y— 

C  _ J  P 

P- 

oz 

O  u 

P 

T> 

o 

-  o  111 

| 

c 

O. 

■P  3 

OJ 

01 

L, 

c  oi 

oz 

ai  tj 

01 

p 

„ 

c 

Ul 

cu  < 

H 

0J 

P-  C  (X 

x= 

X 

•+  UJ 

p 

l~ 

p- 

cu 

01 

O  T)  4J 

c 

o 

az 

CU  0J 

OJ 

p- 

a 

P-  P 

£ 

o 

li. 

ai  p- 

P 

p  4 

n  o  ai 

CU 

JZ 

to 

6  a*p 

u 

X 

o  a>  u 

o 

0J 

a 

CPU 

u 

u 

i— i 

p 

o 

p 

h“ 

C  cn  01 

■~4 

a» 

t— l 

m  -p  T3 

x: 

p 

X 

U  -4 

u 

I 

1— t 

m  D  P 

o 

oj 

u. 

in  o 

6 

UJ 

II  cu  c 

o 

oj 

Q 

P- 

u 

* 

z  ii 

X3 

^•*4 

Q 

<z  «-* 

H 

X 

U  H  Q 

Q 

< 

0)  <  z 

♦ 

* 

U) 

UJ 

h* 

O 

X 

1 


r 


M 


ft 


on 

on 

o 

i 

O- 

o 

I 

«a- 

oo 


ea 

<c 


os 

CD 


cc  o 


LU 

■o 

etc 

ai 

LU 

~~T~ 

f- 

o 

LU 

CL 

cn 

OJ 

i 

ctr 

LU 

> 

cr 

t— 

o 

CJ 

OJ 

z: 

LU 

c n 

J— — 

CC 

— - « 

CD 

•n 

a_ 

LU 

■  r*»< 

etc 

4^ 

V-— 

■ — « 

CD 

na 

Z 

c= 

<c 

saS 

as 

CD 

as 

CD 

Li¬ 

en 

LU! 

cal 

cdI 

<ld 

■5*" 

: 

ao 

cn 

o 

LU! 

o 

1 — 

i-l 

T*> * 

i~4 

O 

O 

o 

Cr~ 

CZt 

■0 

<! 

•fl 

o 

z 

a 

Q. 

a. 

c 

n 

D 

D 

.  . 

a 

a 

a 

CD 

z 

LU 

CD 

o- 

:>► 

• — i 

-- 

-- 

-- 

i — « 

J— 

UJ 

ULl 

C_J 

cr> 

C_J 

<C 

a  a  a 

<c 

LU 

as 

OJ 

n 

a_ 

as 

Li— 

o 

o 

o 

t . 


o  o 

V- 

Cfl 

_i 

~i  1 

D 

W 

>  a 

UJ 

ca  uj 

a. 

ira 

o 

c=r> 

(£ 

CD 

-o 

UJ  (0 

l 

CD 

>  Cl 

O' 

T3 

CT 

2 

CD 

CD 

CU 

D 

1 

uzr 

o 

Q 

4-> 

co 

0. 

2 

oo 

CU 

CJi 

E 

D 

y* 

o 

O 

» 

u 

a. 

<r 

E 

ca 

OL. 

O 

<c 

UlI 

u 

v-  a 

i  t 

ru  n 


L 

E 

* 

# 

0< 

cu 

CU 

CU 

0) 

c 

c 

c 

c 

JZ 

o 

cu 

cu 

cu 

cu 

49 

CU 

CM 

*4 

N 

N 

K* 

Li 

O 

c 

C 

c 

c 

c 

c 

E 

OJ 

CU 

cu 

01 

cu 

o 

x= 

X) 

JO 

X3 

X3 

D* 

L 

4J 

D» 

o 

o 

o 

o 

C 

OQ 

QU 

JC 

u 

L 

u 

L 

•*>< 

O 

X? 

o 

o 

o 

o 

> 

L 

cu 

iH 

rW 

•H 

rH 

O 

o 

jc 

XT 

JZ 

JC 

D* 

L 

u 

U 

u 

u 

JZ 

JZ 

o 

■H 

•H 

•H 

49 

u 

Q 

Q 

Q 

CU 

*p 

JC 

1 

1 

1 

O 

L 

u 

n 

OJ 

•t 

t- 

•P 

oj 

* 

o 

CU 

u 

H 

H 

iH 

H 

h- 

49 

x: 

1 

CU 

U 

cu 

h- 

ru 

ru 

ao 

CD""- 

CDI'O 

cd 
UlI  '•"*» 
a  Or- 
CD  CD 
CD 


Q_ 

QU 

T3 

LlJ 

. — « 

i — 

QU 

ae 

CL 

cm 

-P* 

UJ 

LJ 

03 

h— 

QU 

CO 

»— « 

r— — « 

CD 

<* 

JO 

CUD 

GO 

CD 

m 

pi  <| 

CU 

▼-« 

4-> 

cdI 

£ 

>  =3 
(-  MU 

a>  cu 


cn  ae 

i — 

Q 

(U 

01 

cu 

cu 

0) 

CU 

ai 

01 

01 

E 

Of 

Oi 

CD 

QU 

UJ 

c 

c 

T5 

c 

TJ 

c 

c 

c 

c 

L 

c 

c 

. . 

<C 

-M 

J- 

oj 

u 

-p-4 

* 

OJ 

QU 

OJ 

cu 

O 

OJ 

01 

ai 

cc: 

no 

U 

JZ 

JC 

L 

JC 

c- 

JC 

£ 

JC 

.c 

<4- 

£ 

x= 

QU 

U— 

Oi 

UJ 

49 

49 

O 

49 

o 

4J 

<P 

49 

<p 

o 

4-> 

4J 

■  »"4 

D 

a \ 

QU 

fH 

CU 

QU 

CU 

CU 

cu 

U- 

QU 

01 

4-5 

Z 

E 

E 

>C 

O 

jC 

E 

o 

O 

o 

o 

O 

o 

h-4 

O 

O 

u 

u 

u 

o 

u 

L 

L 

u 

(- 

r— f 

u 

E 

o 

u 

o 

O 

o 

JZ 

o 

o 

no 

UJ 

o 

O 

H 

QU 

o 

r>^ 

p—4 

fJ 

u 

«— « 

cr 

t- 

a 

t- 

D* 

JC 

c 

D 

XT 

JZ 

XT 

x: 

XT 

<x: 

< 

z 

jC 

cg 

c 

o> 

u 

u 

U 

u 

U 

a 

D 

u 

<4- 

■•J 

H 

O 

> 

O 

a 

Q 

a 

a 

L 

a. 

£. 

U 

i 

1 

i 

i 

K 

E 

49 

o 

H 

CM 

C\J 

1 

n  ■— < 

E  -c 

u 


C 

T3 

Q 

Q 

o 

O 

1 

1 

pO 

E 

CM 

n 

L 

o 

• 

V 

01 

L 

H 

t“4 

CJ 

CQ 

1 

cn 

c 

OJ 

u 

CD  CD 
<C  UlI 
a_  ct: 


Tetrachloride 


olo 

a 

a 

Cl 

Q 

a 

a 

a 

Cl 

a 

Q 

a 

Cl 

-s 

z 

z 

z 

Z 

z 

z 

z 

z 

z 

Z 

z 

z 

— 1 
ji 

>  Q 

IU 

a  lu 

cc 

t- 

Q  u 

oi 

* 

♦ 

* 

u 

6 

# 

It 

01 

01 

01 

01 

CO 

LU  LU 

c 

01 

P- 

c 

c 

c 

c 

CD 

- 

h 

a* 

jC 

o 

01 

01 

01 

01 

'"s* 

U.  LU 

0) 

01 

01 

«P 

o; 

01 

M 

N 

N 

N 

w~—t 

►H 

Q 

c 

c 

c 

LU 

o 

c 

c 

c 

c 

c 

c 

ir~t 

o 

=r 

XXL 

oi 

u 

01 

6 

*0 

Ol 

01 

01 

01 

01 

o 

-uo 

LU  CD 

o 

■C 

JC 

a 

pH 

o 

JZ 

pH 

jO 

x> 

JO 

XL 

i 

o 

>  Q 

t- 

it 

4J 

o 

ZT 

t- 

■p 

rr 

o 

o 

o 

o 

D" 

•o 

on 

Z 

o 

01 

oi 

w 

c 

cn 

01 

uC 

u 

w 

o 

o 

CU 

D 

ph 

e 

o 

a 

•H 

o 

x> 

o 

o 

Q 

o 

1 

jCZ 

a 

Q 

JC 

o 

u 

o 

> 

(- 

01 

pH 

pH 

H 

pH 

*9“ 

-*-» 

<T> 

a. 

Z 

u 

(. 

o 

t- 

H 

o 

o 

JZ 

JZ 

XL 

JZ 

CO 

OL* 

CD 

E 

D 

■  w 

0 

pH 

o 

pH 

u 

u 

u 

U 

u 

3E: 

D 

O 

t- 

pH 

x= 

pH 

£ 

jC 

o 

■H 

•H 

■H 

# 

u 

0. 

-c 

u 

JC 

«P 

u 

H 

Q 

a 

a 

<c 

E 

u 

«H 

u 

01 

OJ 

JZ 

1 

i 

1 

ca 

CL 

O 

o 

c- 

•H 

o 

u 

u 

n 

CM 

<c 

UlI 

u 

6 

h- 

a 

f~ 

P 

>0 

_ 1 

O 

i 

i 

o 

01 

(- 

yH 

yH 

pH 

LU 

01 

<n 

u 

CM 

n 

pH 

P 

3EZ 

SC 

J3 

„ 

x: 

1 

01 

<C 

•H 

rH 

H 

u 

CM 

1- 

a 

1 

i 

yH 

in 

CM 

CM 

„ _ , 

u 

tH 

cd 

-o 

yH 

CO 

t— 

K 

CJ 

"**S. 

01  z 

cd 

o 

>  UJ 

CD 

_J  E 

ULl 

<  O 

t — 

CD  O' 

z  a: 

z 

□e 

CD  CD 

<  H- 

< 

CD 

CD 

01 

u 

CL  CU 

XJ 

Z 

01 

ae  ex. 


>-  ■=> 
f~  in 
Oj  aj 
CO  ae 


o 

CD 

CD 

rui  oj 

Ol  € 


CD  Ol 

<c  -li¬ 
ce:  <n 
U-  CD 


a 

01 

01 

ai 

ai 

01 

01 

01 

01 

01 

6 

01 

01 

01 

01 

01 

LU 

c 

c 

TJ 

c 

X 

c 

c 

c 

c 

c 

c 

T3 

c 

c 

\- 

OJ 

OJ 

■H 

OJ 

•«H 

OJ 

01 

OJ 

01 

o 

OJ 

OJ 

■H 

OJ 

OJ 

cj 

JZ 

JC 

U 

JZ 

c- 

JC 

JC 

uC 

x: 

XL 

x: 

t- 

x: 

a. 

LU 

4J 

4J 

o 

«p 

o 

4X 

X? 

o 

*» 

o 

«p 

o 

~3 

ai 

01 

•H 

01 

*H 

01 

01 

01 

01 

t- 

Ol 

01 

pH 

01 

u 

Z 

6 

e 

XT 

o 

-C 

6 

o 

o 

o 

o 

o 

o 

£ 

£ 

a. 

i— • 

O 

o 

(- 

o 

o 

u 

t- 

u 

H 

(•» 

t. 

u 

o 

o 

u 

6 

o 

u 

o 

o 

o 

JZ 

0 

o 

OJ 

u 

u 

LU 

o 

o 

pH 

*H 

01 

o 

pH 

pH 

pH 

CJ 

pH 

H 

t- 

Q 

o 

1- 

a 

H 

(- 

=P 

jC 

c 

D 

JZ 

JZ 

jC 

jC 

JC 

pH 

pH 

<C 

z 

XL 

tn 

c 

u 

01 

pH 

o 

u 

u 

u 

u 

01 

XL 

JC 

a 

D 

u 

•H 

H 

■H 

1 H 

■H 

•H 

■H 

H 

U 

u 

O 

> 

o 

a 

O 

a 

a 

t- 

•H 

H 

0. 

JC 

u 

t 

1 

i 

i 

h- 

c 

*o 

Q 

E 

-p 

o 

tH 

yH 

CM 

CM 

1 

o 

o 

1 

O 

01 

H 

H 

JO 

e 

CM 

u 

Z 

JC 

yH 

yH 

H 

H 

«. 

t- 

o 

u 

1 

H 

0J 

t- 

pH 

<1 

-H 

in 

- 

u 

C3 

CD 

CD 

ru 

H- 

ao 

«» 

LT~> 

1 

CD 

•— • 

1 

Qr~ 

□a 

lu  cr 

CD 

ac 

1  _J  o 

«  1-  z 

CD 

U.  <J  < 

CU 

. 4 

«  u 

UJ 

<  Ll  OJ 

iT> 

r> 

UJ 

i — * 

_ J 

< 

UJ 

UJ 

CL 

Q  U 

C5» 

CD 

z 

<C 

UJ 

<E 

o 

CL 

ac 

CO 

u 

trans-1. 3-Dich loropropene 


O 

jO 

<C 

CD 

CD 

'"•w 
»■■  < 

in 

CD 

=3* 

CD 

o 

-jO 

J- 

1 

c- 

O 

ID" 

u_ 

ns* 

on 

CD 

o 

cu 

1 

-o 

j — 

+> 

a> 

oj 

OO 

# 

ra 

c 

4-> 

ai 

<c 

PQ 

c 

a_ 

<C  O 
_ 1  CD 

LU 

LU 

<C 

aa 

CD 

n  Oj 


CD 

«5f 
CO 
cd  ">*» 
ca  o 

CD 

I  I  I  ~^v 

CD  D" 
CD  CD 
CD 


CO 

. — « 

o 

01 

■O  4) 

. '  < 

p 

l/t 

-a  C  -< 

o 

«n 

•*4 

a  in  » 

jO 

CD 

6 

3  x  x 

CD) 

o 

c- 

P  01  P 

ui 

ru  ou 

t- 

01 

01  C  01 

cdI  e 

JZ 

X 

6^o 

r«-4 

u 

P 

X  u 

>•  r=> 

Z  1 — 

O 

P  P  o 

1 — I 

C 

••4  01  *-l 

cu  cu 

* — *  ok5 

o 

</» 

6  O  JC 

cn  atr 

1 — 

ui 

c-  u 

cd  a* 

01 

01 

^  O  IQ 

. — « 

<tr  -u» 

e 

•-*  t~ 

na 

ate  ti 

•H 

c 

C  X  P 

Cl 

U_  CD 

P 

3 

o  u  oi 

• 

•r«  ■*■«  p 

-#-> 

b- 

c 

-J 

P  t- 

ran 

ce 

o 

V 

U  P  TJ 

□ 

•w 

a 

Of  1  c 

flj 

a. 

-p 

3 

p  CM  01 

c= 

UJ 

c 

01  - 

<c 

tK 

a> 

T3  H  CU 

■p 

-  c 

w 

01 

<  ^  u 

k-l 

t- 

C 

CL  JO 

X 

■H 

U  *  P 

l~ 

p 

01  01 

0 

T5 

P  c  o 

DC 

ai 

m  oj  c- 

O 

(- 

P 

x  o 

L. 

41 

i- 

“OP—* 

XI 

o 

Of  01  X 

CD 

tn 

6 

a.  -p  6  u 

CD 

*7 

3 

01 

u  O  D 

ru 

5 

C 

c- 

41  (-  t- 

«a- 

*-4 

-P  0  -P 

CO 

(- 

C 

in 

4)  <U 

m 

M 

u 

P 

n  jz  -p 

1 — 

i 

2 

u 

u  1 

CD 

V - • 

*-« 

IT 

3 

*>  otn 

1 

Ll 

o  6  - 

Cr~ 

CQ 

UJ 

II 

0i 

c  oni 

CD 

ae 

Q 

c- 

u  - 

2 

II  .O  "H 

.  . 

CD 

a 

< 

•H  , 

CD 

>— • 

2 

U 

a  a  ^ 

LU 

< 

cn 

<1 

2  *  * 

-a  > 

LU 

►—4 

_ 1 

CD 

LU  LU 

a_ 

UJ 

CD  CD 

>- 

<C  LU 

<c 

O 

a_  ate 

CD 

2 

c*- 

in 

l 

DO 

O 

I 

So 


ir 

LU 

> 

□ 

z 

o 

ul 

K 

o 

< 

h- 

z 

□ 

u 


Ul 


OJ 


<TJ 


2 

I- 

Sf 

1? 

Ti 


~ 1 

m 

0l 

u 

•r« 

> 

u 

m 

cn 

•0 

>0 

H 

N 

m 

GO 

u 

-o 

•H 

> 

N 

1 — 

r—i 

CO 

» 

O' 

Ck: 

3 

00 

«■ 

uj 

CD 

H 

O' 

X 

it 

d_  CD 

IQ 

u 

O' 

0> 

1 

LU  «*■ 

C 

m 

»- 

it 

or  -  • 

< 

0. 

X 

rj 

w— 4 

o 

o 

-> 

rxj 

c 

r 

CO 

c 

•  . 

01 

••4 

■—S. 

-O 

•N 

. 

m 

TS 

O 

o 

* 

01 

« 

D 

m 

>5f 

od 

GDI 

CL 

<1 

w 

CD 

Q  > 

Z  UJ 

O 

UJ  00 

UJ  z 

>•  CD 

OC 

1-  o 

(-  — . 

< 

J-  I 

CU  CD 

GL 

<  Q. 

CO  O 

UJ 

PC 

a. 


oa 


ao 

o 


9«ri 


Cl  u 

<1  ol 


t n 
UJ 
_i 

a. 

c 

< 

ai 


,oo 
u.  u. 
<  < 


•i  di 


a  t-  o 


C»  C_J 
<c  UJ 


a: 

□ 

a. 

UJ 

IT 


z 

UJ 


t-  >  > 
ZZI- 
UJ  <  « 

«  a.  _j 

JEN 

UOU 
o  < 
u. 


o 

CO 


ml 


GDI 


UJ 

O 


Q  Z  05  UJ 
HUIZO. 

*  «  >  •  « 

*  «  <E  H  O  O 

ae  v-  t-  > 

a  a.  z 

3  « 


ui 

cn 


as 

co 

LU 

ea 

CD 

o 

CO 

UJ 

:> 

f- 

ai 

cn 

ID 
u 
•  •— « 
4J 

03 


.  a* 

£ 

3  •»< 
•*«  (- 
u  o 


UJ^I 

« 

61  ui 


cn 
UJ 
a. 

o  cnj 
uj) 

4  c|-^ 


a. , 


UMUJ 


8 


uj  ir^ 
ca  o 


uj  H 

QU  (M| 

<c  mi 

CO  Kl 


S3 


tMiCM) 


oct  od 


siaasi 


Q  Q  Qj  Os 
Z  Z  Z  Z 


— «  -O  f- 


4->  ro 
Oj  C_> 


-O  «!t- 

oo 

CD  - - 

o  «a- 


i —  e=j  CD 

ac  cd  CD  I 

CD  CD 


rn  I —  Oj 

CD 


>  3 
f—  in 


0 

♦ 

♦ 

* 

*- 

E 

* 

* 

if 

oi 

it 

if 

c 

ai 

f- 

C 

c 

c 

C 

Of 

£ 

o 

if 

ii 

m 

if 

£ 

if 

fli 

• 

P 

<4- 

if 

91 

N 

N 

N 

N 

P 

C 

C 

c 

u 

O 

c 

C 

c 

c 

c 

c 

* 

>0 

<9 

if 

E 

* 

if 

if 

it 

at 

if 

o 

£ 

£ 

a. 

H 

o 

£ 

ph 

£ 

£ 

£ 

£ 

f- 

P 

4* 

o 

3* 

u 

P 

o 

O 

O 

o 

o 

if 

tt 

(- 

C 

00 

if 

£ 

1- 

f- 

s- 

(- 

pH 

E 

o 

a. 

•*H 

o 

P 

o 

o 

o 

o 

£ 

o 

t- 

o 

> 

(- 

if 

H 

H 

pH 

u 

o 

u 

pH 

o 

a 

£ 

£ 

£ 

£ 

•H 

o 

o 

3* 

pH 

(- 

CJ 

U 

U 

u 

(- 

H 

£ 

»H 

£ 

£ 

o 

•*4 

•H 

•*4 

K 

£ 

U 

£ 

P 

u 

ph 

Q 

Q 

Q 

u 

■H 

U 

if 

« 

£ 

1 

1 

1 

o 

tH 

o 

(- 

U 

n 

CM 

*• 

E 

H 

a 

(- 

p 

1 

o 

1 

i 

o 

ii 

f- 

H 

H 

fr. 

CM 

n 

pH 

H 

P 

A 

* 

£ 

1 

if 

•H 

H 

CJ 

CM 

H 

Q 

1 

1 

«, 

H 

19 

CM 

CM 

U 

pH 

QQQ|QQQjQ|0|QO|QQQ 

zzzzzzzzzzzzz 


Q  Q 

z  z 


cd  cr 

h— • 

a 

if 

it 

if 

9 

• 

• 

• 

• 

* 

E 

if 

CD 

OJ 

Ui 

c 

c 

■o 

c 

*a 

C 

c 

c 

c 

(- 

c 

*— • 

<r 

■M 

i- 

Ifl 

<o 

•H 

Ifl 

•»H 

>0 

Of 

* 

Of 

o 

<0 

ro 

CSC 

ro 

CJ 

£ 

£ 

(- 

£ 

(- 

£ 

£ 

£ 

£ 

<4- 

£ 

u 

Ll_ 

CD 

UJ 

P 

P 

o 

P 

o 

P 

■p 

P 

P 

O 

p 

•^Hl 

at 

Of 

H 

Of 

H 

01 

» 

0) 

if 

c- 

if 

z 

£ 

£ 

£ 

o 

£ 

E 

o 

o 

O 

o 

o 

M 

□ 

o 

CJ 

t» 

cj 

0 

L 

u 

t* 

pH 

u 

r— « 

t- 

£ 

o 

f- 

o 

o 

o 

£ 

o 

<o 

Ui 

o 

o 

H 

pH 

ai 

o 

pH 

pH 

pH 

CJ 

pH 

r~~ 

t- 

a 

H 

t- 

3» 

£ 

c 

3 

£ 

£ 

£ 

£ 

< 

4 

z 

£ 

m 

c 

CJ 

cu 

U 

U 

U 

U 

a 

D 

a 

ph 

<4- 

•H 

•p4 

•«H 

■H 

O 

> 

3* 

o 

Q 

a 

Q 

Q 

CL 

£ 

f- 

1 

i 

1 

1 

r 

P 

o 

pH 

H 

CM 

CM 

o 

Of 

pH 

, 

• 

« 

cj 

£ 

£ 

»H 

P* 

CD 

00 

as»  J 

CD 

m 

1 

in 

-  j  ? 

a- 

:'T  J 

H* 

4  4 

CD 

'  j  i 

pH 

‘  3 

ID 

i 

-Jv 

* — • 

c~o 

i 

CD 

PQ 

UJ  cr 

CD 

ac 

_)  □ 

•->  t- 

z 

.  . 

CD 

U.  cj 

« 

CD 

»— — • 

< 

u 

LU 

<  u. 

cn 

CD  > 

UJ 

t- 

»  < 

_ 1 

<t  . 

UJ  UJ 

a_ 

Q  CJ 

CD  CD 

Z 

<C  UJ 

<£ 

o 

a_  a z 

CD 

u 

•  u  • 

C  -O  c 

®  H  l|| 

JC  (-  .c 

+>  o  -P 

Hi  » 

O  .c  E 

t.  u  O 

o  m  (- 

«-<  c-  o 

■C  rl 

U  01  JC 

H  u 

U  ■*< 

H  C  T> 

I  O  O 

jo  E  (M  n 

(-  O 

h  15  u 

.  CJ  03  I 

tf> 

c 

p 


-Dichloropropan* 


Ffl 


SI 


n 

>  Q 
m  uj 


3 

01 

UJ 

CE 


a 


a 


a 


a 

z 


a 


a 


a 


a 


a 


Q  u 

01 

* 

* 

♦ 

u 

£ 

* 

* 

ft 

ft 

ft 

ft 

CD 

UJ  uj 

c 

Of 

k 

c 

c 

c 

c 

CD 

*-> 

i- 

ft 

p 

o 

ft 

ft 

ft 

ft 

1  U.  UJ 

P 

• 

ft 

ft 

p 

<+• 

ft 

ft 

N 

M 

N 

N 

o- 

• - 4 

Q 

P 

c 

c 

c 

Ui 

o 

c 

c 

c 

c 

c 

c 

n 

o> 

=r 

■  q: 

if 

a 

ft 

ft 

£ 

ft 

ft 

ft 

ft 

ft 

« 

• — • 

-o 

«- 

UJ  01 

o 

ji 

p 

a. 

H 

o 

p 

»H 

p 

p 

43 

p 

i 

o 

> 

Q 

u 

■p 

p 

o 

3* 

k 

p 

3» 

o 

o 

o 

o 

CD 

TCJ 

CT 

1 

Z 

o 

a 

01 

k 

c 

m 

ft 

p 

k 

k 

k 

k 

C3 

CD 

OJ 

3 

H 

€ 

o 

CL 

p 

o 

P 

o 

o 

o 

o 

1 

■ — 

4J 

□ 

Q 

£ 

o 

k 

O 

> 

k 

ft 

H 

H 

H 

•se¬ 

ra 

CL 

z 

u 

c- 

o 

k 

H 

o 

o 

£ 

£ 

£ 

p 

en 

at 

c_> 

£ 

3 

•H 

o 

pH 

o 

3* 

k 

u 

u 

u 

u 

□ 

O 

k 

£ 

H 

p 

£ 

o 

•H 

p 

P 

f f 

U 

Q. 

h- 

■c 

u 

P 

p 

u 

rH 

a 

Q 

Q 

<c 

£ 

u 

u 

ft 

ft 

£ 

i 

1 

1 

nr-j 

Q_ 

O 

a 

k 

o 

k 

u 

n 

ru 

ft* 

<£ 

LU 

O 

e 

H 

Q 

k 

P 

ft 

_ 1 

o 

1 

1 

o 

ft 

k 

H 

H 

H 

LU 

_1 

00 

u 

ru 

n 

H 

p 

u 

a 

•C 

1 

ft 

<r 

£ 

H 

o 

ru 

H 

Q 

1 

1 

H 

ft 

0J 

ru 

CD 

1  1 

•o 

CO 

H  1— 

CD 

■ — ^ 

01  z 

CD 

>  UJ 

a— • 

-1  £ 

LU 

— 

<£  3 

i — 

a 

oo 

Z  (£ 

z 

ae 

cn 

o 

<  J— 

< 

C3 

ten 

01 

u 

Q_  CU 

u 

z 

(0 

LU  — . 

OJ 

M 

or  q- 

cn 

p> 

e 

LU 

«— 1 

nj 

cn 


w> 


in 


c_d 

CM 

O 


CJ» 


CD 


•w 


GO 

V 

n 

ru 

\ 

CO 

o 


h-  Q 

o| 

a 

Q 

a 

a 

a 

a 

Qj 

Q| 

Q 

Q 

o 

Q 

a 

Q 

-1  Z 
3 

CO 

UJ 

□c 

z 

z 

z 

z 

z 

z 

z 

Z 

Z 

Z 

Z 

z 

z 

z 

Z 

ft 


a 

a? 

S3 

4i 

T; 


cn  ac 

j— 

Q 

ft 

a 

ft 

ft 

ft 

o» 

ft 

ft 

ft 

£ 

ft 

ft 

CD 

OJ 

UJ 

c 

c 

T3 

c 

T> 

c 

c 

c 

c 

w 

c 

c 

<— • 

<£ 

+» 

i- 

ft 

m 

•»H 

ft 

ft 

ft 

ft 

ft 

o 

ft 

ft 

no 

CtL 

OJ 

u 

p 

£ 

s- 

p 

p 

p 

p 

p 

4- 

p 

p 

«— • 

Li¬ 

cm 

UJ 

p 

+» 

o 

p 

o 

p 

p 

p 

p 

O 

p 

p 

•  p  4 

3 

ft 

a 

•H 

ft 

H 

oi 

ft 

ft 

ft 

u 

ft 

ft 

4-> 

z 

£ 

E 

P 

o 

P 

£ 

o 

o 

o 

o 

o 

o 

►-« 

o 

o 

u 

f- 

u 

o 

u 

f- 

(- 

rH 

k 

k 

«— * 

u 

E 

o 

f- 

o 

o 

o 

P 

o 

o 

<n 

UJ 

Q 

o 

H 

ft 

o 

H 

u 

H 

rH 

c 

1- 

Q 

H 

(- 

3* 

p 

c 

3 

p 

p 

p 

p 

P 

<r 

< 

Z 

P 

m 

c 

u 

ft 

f-4 

u 

u 

u 

U 

u 

o 

3 

o 

•fH 

4- 

•H 

•ra 

•r ; 

•ra 

H 

O 

> 

3* 

O 

Q 

Q 

Q 

Q 

k 

CL 

p 

(- 

1 

1 

1 

l 

1- 

£ 

p 

o 

H 

rH 

ru 

01 

1 

O 

ft 

* 

% 

* 

CJ 

r 

P 

rH 

en 

u 

1 

H 

«ef- 

ml 

■H 

III 

□o 

m 


CD 

o 


e=» 


i 

n 

C*J 


CM 

I 

CM 

I 


c 

<« 

u 

*> 


c 

o 

.0 

(- 

H 

V 


T3  Q  Q 

O  I  I 

6  oi  n 

o 

(•  H 

m  i 

IK 

c 

* 

L 


CD  CD 
<t  LU 

a.  ocl 


a_ 

<r 

CD 


UJ 

_J 


tr 

o 

t- 

u 

< 

U. 


O 

z 

o 


z 

u 

01 


4 


Tetrachloride 


o  c_a 
J=»  C5> 


OO  Ll_  t=i  can 

O  o  cu 

«f  cu  -»j  ns 

03  ra  a t  cj 


_ I  CJ* 


-o  'er¬ 
as 

cj*  -"-~ 

cj*  *f 


I —  CD  OO 

atr  cd  a  I 

CD  o 

OL_  CU  T3 

LaJ  — «  I —  cu 

err  a.  cn  -u 

e  lu  u 

<n  t—  a* 

cn  — « 


-*=*  .CJ* 

c_> 

U*  CM  cu 

-*»  co  I  e 

■  p>  4 

>  n  z  t — 

*—  in  CD 


<fl  u  . 
(.  ■*  si 

*  -a  4-> 

-a  (  3 

Si  Hh 

U.  -  • 

W  | 

I  o 
■.wu 

.  H  -H 

O  u  si 

<0  c 
-a  si 
-o  C  •-< 
OS? 
jo  JO 
*»  SI  *» 

•  cm 

E  m  o 

-C—  I— 

+»  **  o 

•H  S  H 

E  or 
•n  (.  u 
h  O  n 
-<  (- 
C  XL  -P 

a  u  si 


H  C 

CE  O 

O  - 

a.  -p 

uj  c 

or.  • 

■P 

cn  ai 

>-l  p 

X 

t-  (. 

o 

CE 

O  (- 

Ll  si 

n 

cn  e 

Z  3 

□  C 


<~i  Q  Q  »-« 

<  z  *  * 


c*»  CJ» 
«X  UJ 

a.  ac 


cjHo 

H 

on 

-1 

dI  1 

D 

cn 

>  Q 

Ui 

00  Ui 

(£ 

h- 

Q  U 

UJ  Ui 
•p  t- 

U.  Ui 
•p  Q 

o : 

ui  cn 

m  m 


a  a  a 


Oj  Qj 

z  z 


-*■»  IQ 

Hi  o 


o 

O  nf 
CD 

CD 

CD  *3" 


(=3  00 
CD  ol 
CJ 


01 

* 

* 

* 

(- 

E 

* 

* 

01 

01 

Of 

OP 

c 

01 

t- 

c 

c 

c 

c 

01 

£ 

o 

01 

tt 

9 

• 

-c 

01 

m 

01 

-P 

u- 

a* 

at 

N 

N 

N 

M 

P 

c 

c 

c 

Ui 

o 

c 

c 

c 

c 

c 

c 

ft 

m 

01 

E 

m 

at 

01 

01 

01 

OP 

o 

■c 

Xi 

Q. 

o 

£ 

H 

.o 

X) 

X3 

xa 

(. 

p 

p 

o 

3» 

C- 

P 

9 

o 

o 

o 

o 

o 

01 

01 

t- 

C 

a 

at 

f- 

f- 

p 

p 

pi 

E 

o 

cx 

•H 

o 

-P 

o 

o 

o 

o 

■c 

o 

t- 

o 

> 

(- 

01 

H 

H 

u 

(- 

o 

f- 

*■4 

o 

o 

£ 

£ 

£ 

x: 

•p 

o 

H 

o 

pi 

(- 

CJ 

u 

u 

u 

H 

£ 

H 

£ 

o 

t4 

•*« 

•94 

»- 

XI 

u 

£ 

•P 

U 

H 

Q 

Q 

Q 

U 

■p 

u 

01 

H 

.c 

1 

1 

1 

o 

u 

•oH 

o 

C- 

u 

cn 

CM 

*■ 

£ 

t- 

Q 

u 

P 

o 

1 

1 

o 

at 

u 

H 

H 

t- 

CM 

cn 

rH 

H 

•p 

.C 

1 

01 

-94 

pt 

H 

a 

cm 

K 

a 

1 

i 

pH 

U 

CM 

cm 

ate  a. 

era  -►» 

OSS 

UlI  »-J 

na 

i —  at 

cn 

p— « 

ppp 

tC30i 

o 

«r 

J — » 

,CD 

CO 

CD 

N. 

h- 

Wi 

era  at 

n 

_l 

p> 

Ol  € 

CM 

D 

pH 

"V 

cn 

>•  =3 

V— 

CO 

Ui 

f-  Ui 

CD 

ol 

K 

at  oj 

•— «  •» 

era  ae 

1 — 

a 

o  at 

UI 

»-  ’« 

<C  p> 

h- 

m 

ae  aj 

u 

i_t 

u_  d 

Ui 

•  ■  i 

~3 

p« 

Z 

— p 

Pi 

p  - 1 

m 

Ui 

c= 

1- 

Q 

<c 

< 

z 

Q 

o 

G  Q|  oj  Qj  D|  D  Q|  Qj  D|  Ql  Q  Qj  Q|  Q  Q 

zzzzzzzzzzzzzzz 

•  ••••••••Gaiaiftnai 

cc-oc-occccucc-o  cc 
OifQ*Pfa>pl9atajaiOi!!iQ-PiU<1) 
•C  .C  (-£  (.££££<•-££  (.£  a. 

P  P  O  P  o  P  P  P  P  O  P  P  OP  O 
ai«HO>>-ittaaai.aiaiHajf- 
EE-cOjcEoooooojcEcl 
OOCJC-<JOC-C.C.-hc.(.uOO 
U  6  O  <-OOO.COCIHIt-(- 

O  O  pH  pi  01  O  p<  ph  ph  CJ  pH  pH  C-  o  o 


z  z| 


2 

S 

>  » ? 

? 

*5 

jJ  g 


^(•9£CS.C.C£ 

■eOQCtjai-iuuu 

CJ  'H  H  "H  •»<  *H 

>  3>  O  Q  Q  Q 

■C  C-  III 
p  o  ip  ra 

#  —t  .  .  . 

£  £  H  H  p 

U  I 

-P  to 

(-  C 

H  <9 

C- 


■c  x:  p  *p  p* 

u  u  a  jr  jc 

•P  P  t—  u  u 

Q  C-  p  -p 

I  H  C  -o  a 

CM  I  O  o  I 

-  >p  jo  E  CM 

*h  »  fc.  O 

P  IQ  U  p 

-  CJ  03 


CO 

d 

UI  K 

CD 

ael 

-I  O 

•p  1- 

z 

.  • 

d 

u.  u 

< 

d 

•  • 

< 

CJ 

UJ 

<  u. 

cn 

CT-  => 

UJ 

K 

*— • 

_ i 

< 

UJ  UI 

au 

Q  O 

CD  CD 

Z 

<C  UI 

<c 

o 

a-  ae 

era 

<J 

trans-1/  3-Dich loropropene 


u 


b 


i. 


o* 

in 


CD 

O 

I 

<cf- 

QO 


CD 

Ql_  cu 


a* 

CD 


ft 


2 

I. 


sat 


in 

4J 

>•  =* 
f—  in 
(U  Ol 
CD  ac 

<TJ 


nu 

<r 


OO 

in 


CD 

o 


cu 


CP  CP 

<JC  uu 
a_  etc 


Crto 

b- 

25 

-1 

SI  1 

3 

W 

>  Q 

UJ 

00  UJ 

o : 

(- 

Q  O 

U1  UJ 
>-«  h- 
U.  UJ 

Ql  Q) 
Z  Z 


c>- 

f'4 

-  Q 

p 

c 

c 

c 

UJ 

m 

O  9 

OC 

A 

01 

A 

01 

V"  4 

-43  t_ 

UJ  tfl 

o 

£ 

■c 

a. 

*■4 

i 

O 

D  Q 

b 

p 

p 

o 

03 

■o  «=« 

Z 

o 

• 

A 

(- 

c 

ca 

O  Ol 

3 

iH 

E 

Q 

a. 

•*4 

i 

x;  p> 

a 

Q 

£ 

a 

b 

o 

> 

4->  ro 

Ql 

Z 

U 

u 

O 

J- 

M 

CO 

Ol  CJ 

£ 

3 

•H 

o 

H 

o 

3* 

WT 

O 

a 

(- 

•C 

H 

X 

A£c 

(J 

a. 

1- 

.e 

u 

.C 

P 

£ 

u 

u 

Ol 

QQ 

a_ 

□ 

o 

b 

•H 

o 

e  *  *  • 

t-  c 

a  a 

«*■  A  ft  M 

o  c  c  c 

6  A  A  A 

O  f  <->  j» 

b  P  9>  O 

ca  a  jc  (. 

o  p  o 

b  A  -H 

□  Of 

^  b  u 

f  o 

U 

A  JC 

b  u 

P  A 

A  b 

b-  P 

I  A 

ru  h 


-43  <sf 

CD 

1-  b- 

U  "v 

tn  rr 

CO  «4- 

>  u 

W—4 

-J  £ 

LU  v. 

«  3 

1 — 

Q  CD 

z  a: 

z 

□e 

CD  CD 

<  t- 

< 

C3 

CD 

cn 

u 

a_ 

Ql 

— 1 

z 

tn 

LU 

r— H 

1 —  ai 

ae 

03  P> 

s 

LU  u 

QJ 

1 -  CLI 

CO 

*  ■■  € 

i— • 

CD 

-o 

.CD 

00 

CD 

\ 

i- 

ui 

■eH  OJ 

n 

-i 

4-> 

cdI  «= 

CM 

3 

•»p 

\ 

cn 

» 

=5 

Z  1 — 

00 

UJ 

t— 

Ul 

CD 

ol 

a: 

Ol 

a# 

aS 

03  QC 

1 

a 

CD  Oi 

UJ 

Q  a 
z  z 


Ql  Ql 

z  z 


Ql  Q  Q  Ql  Qj 

3  Z  Z  Z  Z 


ac  no 

Ul_  c=j 


2 

SM? 

•  a! 

3 


c 

c 

"O 

c 

T3 

c 

c 

C 

C 

P 

c 

c 

u 

A 

•fH 

••4 

Ol 

01 

Ol 

o 

•0 

>0 

£ 

f 

u 

.c 

(- 

£ 

•c 

£ 

£ 

Q- 

£ 

P 

P 

o 

p 

o 

P 

p 

p 

p 

O 

p 

p 

01 

A 

•*4 

01 

H 

Ol 

01 

0) 

01 

fc. 

01 

Ol 

6 

E 

x: 

o 

x: 

E 

o 

o 

o 

o 

o 

o 

o 

O 

a 

f- 

cj 

o 

p 

u 

t- 

H 

(- 

u 

(- 

E 

o 

u 

o 

o 

o 

JC 

o 

o 

o 

o 

H 

aH 

Ol 

o 

AH 

fH 

H 

CJ 

AH 

H 

b 

£ 

c 

3 

£ 

£ 

£ 

£ 

£ 

£ 

CO 

C 

u 

01 

w 

u 

u 

u 

u 

u 

CJ 

*a« 

aH 

■a4 

hH 

*fH 

■H 

**H 

> 

o 

Q 

Q 

Q 

o 

p 

JO 

fr. 

1 

1 

1 

1 

J- 

P 

o 

aH 

AH 

nj 

ru 

1 

• 

„ 

« 

aA 

r 

JO 

AH 

aH 

^H 

aH 

ca 

ru  uj 


o  cd 

<C  LU 

a.  ac 


Carbo  Tetrachlorid 


i 


P 


1*1 


2 

Z, 

•  a? 

JS4 


z 
21 


cr~ 

in 

l 

CO 

o 

I 

<ej“ 

CD 


(U 

ac 
>■  c= 


cn 

*rt 


CD 

in 


CD 

O 


o  c_> 

<C  LLi 

a_  ac 


ac 

Ul 

□C 

UJ 

CD 


CD 

a_ 

UJ 


CD 


CD 

UJ 

CD 

CD 

CD 


CD 


CD 


CD 

<C 

ac 


o  o  o  o 
'0-0-0  0 
a.  a.  a.  a. 
a  a  o  d 
a  a  a  a 


a  a  a  a 
-«  cm  n 
o  o  o  o 


fl 


ft 


r.i 


i 

oo 

o 

I 

CD 


cr 

ui 

> 

o 

z 

o 

ol 


a 

< 

i- 

z 

o 

o 


<c 

_ 1 

UI 

ai 

u 

i-i 

> 

L 

(II 

tn 

^0 

o 

H 

N 

fl 

(S 

U 

*o 

Is- 

•*4 

> 

h—  -P 

*—4 

CD 

ui 

or  s 

m 

a 

CD  - 

O' 

X 

□l_  r—  a 

U 

O' 

01 

LU  ID)  c 

m 

l- 

or  -  •  « 

CL 

X 

*3- 

o 

o 

„ 

CD  C 

E 

m 

c 

.  .  m 

-w 

-~o 

^4 

-P 

o—l  "T3 

O 

o 

UI 

a 

in 

3 

«4-  cr 

CO 

aJ 

<1 

•p 

< 


I 


CD 

O 
>  n 

*— 

04  CD 
CD  O 


«n 


a  > 

Ui  m 

(T 

< 

CL 

Ui 

cr 

a 


z  u 
Ui  z 
i-  a 

V-  X 
<  (L 


04 

f— 

UI 


in 

CD 

LU 

< 

cr 

a* 

CD 


CD 

ULl 


04 

CD 


at 


•  ■— « 

n 

— «  Ui 

*4 

4J 

TO 

n 

230 

C  < 

-J 

o 

— • 

cn 

<E  U 

o 

U 

ra 

UJ 

_j 

<r 

CL 

E 

< 

2 

cn 

u 

0> 

> 

o 

SJ, 

u 

01 

CD 

O 

OT 

cH 

-p 

1—4 

a  - 

-P 

ai 

lL 

u. 

c 

a 

2®  t 

c 

u 

c 

< 

•*4 

<c 

«g  2 

ai 

p 

u 

>0 

a 

CD 

s?  ^ 

E 

a 

z 

c 

o 

^4 

o 

>  « 

o 

o 

■S*  \  CD 

fl 

ai 

< 

fl 

m 

1 

Ol 

Ll—  O 

•0 

CD 

♦4  !  ’ — • 

U 

Oh 

_J 

*■41 

N 

ui 

' — ■  O 

^4 

^4 

— •  c 

C 

u 

_J 

c 

CD 

(V 

)  «-4 

1 

1 

A*  U  CM  fl 

4 

•H 

fl 

01 

Ui 

ai 

c 

V. 

o 

u 

•zy"  i 

in 

in 

’H 

-P 

cn 

c 

_l 

r-4 

o 

o 

•o 

1 

Ol 

lu  in 

in 

N 

CD  -o 

ui 

3 

u 

u 

u 

OJ 

c 

O 

ru 

T3 

ca  O' 

t4 

O  fl 

r-» 

3 

u 

a 

U 

U 

Ol 

\ 

fl 

ru 

*■4 

c 

>11-0 

cr 

ffl 

< 

O 

3 

E 

E 

cr 

CD 

X 

ru 

3 

.  . 

LU  ^ 

ru 

n 

a  h  o 

Z 

1- 

> 

> 

Q  z 

cn  uj  * 

Ui 

_ i  i 

i 

i 

LU  cr 

H 

UJ 

Z 

Z  t- 

1-4 

UJ 

Z  CL 

u 

au  n 

n 

n 

— •  3>  O 

h- 

UJ 

< 

»-4 

aC 

«  > 

1-4 

5X  | 

i 

i 

*— •  CL 

►4 

CL 

X 

< 

cr  h- 

o 

O 

<C  ca 

ca 

ca 

LU  LU  Ui 

< 

-1 

E 

►4 

cr  i- 

> 

CD  cr 

cr 

cr 

CSX  c_j  cr 

u 

□  u 

a 

Q. 

z 

<t  LU 

O  < 

3 

1-4 

** 

ru  n 

Q_  QC 

u. 

Ol  Ol  Ol 

(0 
UJ 

•la. 

u 

IQl  M 

u 
(- 
fl 

ul 


<0  d 


H  fl 


cn 

Ui 
CL 

u  cn 

Ui 
CL 

s“ 


Ui 


S3 


sil 


* 


4 


me 


CD 

C_5 

i — i 

3 

^T~ 

o-  e 

O 

•  CD 

-O 

f- 

1  (— 

O 

oa  Li_ 

T~1 

an 

CD 

o 

<u 

1  T~* 

* — 

cf"  a> 

4^> 

TO 

□a  =3 

OJ 

C-> 

tf1  r—9 

*> 

<C 

aa  c 

OL- 

<C  CD 

UJ 

_ 1  C_J 

UJ 

i 

Oi 

-o  «a- 

CX3 
CD  ' — 
3  O 
CM 

LU 

era  do 
CD  CD 
CD 


f—  m 
«U  Oj 
CO  cc 


.  u 

e  *  . 

(DQ.1t 

(-  in  O 
at  O 

o  « 

41  #  D 
*  -t  a 

e  3  ^ 

O  (.  4> 
(-  •  « 
-C  JC  E 
u  +> 

O  4* 
C  -t 

OWE 
w  -t 

ai  «  it 

E  —* 

•h  c  c 

*>3  0 

h  :  J4> 

(E  O  \  u 

O  •*«  O  D» 

a.  +>  3  *> 

uj  c  « 

IE  ®  TJ 


TJ  it  Hi 

.  C 

<  t  m 


►-« 

f-  C 

CL 

£ 

I 

■P 

Ui 

* 

•P 

H 

p 

ai 

at 

o  *o 

•P 

c 

o 

tr 

ai 

<0 

to 

i- 

CD 

o 

u  -P 

.c 

o 

CD 

Ll 

ai  (- 

*o 

«p 

H 

•—4 

■O  O 

ai 

a> 

.c 

1 

in 

E  Q.  4» 

E 

u 

LTD 

z 

3  HI 

u 

O 

»0 

O' 

o 

C  (- 

u 

f- 

L 

^r 

>t 

■p 

o 

■P 

□o 

-» 

K 

C  « 

ai 

H 

ai 

r-< 

*t 

<D  4* 

T3 

£ 

•p 

* — * 

1 

Z 

U  It 

u 

1 

CM 

n 

it 

W  3 

•P 

O 

ru 

i 

Ll 

w 

O 

E 

CD 

aa 

UJ 

II  « 

c 

O 

C\J 

CD 

ae 

Q 

u 

L 

z 

(I 

£) 

.  . 

CD 

O 

<  — 

■r* 

CD 

»■  « 

Z 

U  -4 

q  a 

UJ 

< 

t n  < 

z 

* 

* 

-J-  > 

LU 

*— « 

_ 1 

in 

LU  LU 

a_ 

UJ 

CD  CD 

h- 

<C  LU 

o 

□l.  ac 

CD 

z 

cd 


2 

3 

Si 


^flu 


' 

LU, 

cr- 

1 

=x 

CD 

i 

t- 

03 

o 

CO 

cn 

1 

(U 

«3- 

«!■ 

4-> 

o 

03 

no 

• — 4  1 

CD 

=**= 

pa 

<t: 

_ i 

^l5 

cn 

CD 

CD 

ca 

~~T~ 

«=r 

o 

ao 

cn 

aa 

CD 

. 

_ 

CM 

CM 

<t 

ao 

.  , 

CD 

i 

cn 

ate 

*C3 

CD 

C3 

ai 

ri  ai 

>-  • 

Uul  — > 

t— 

a 

cr  a. 

CJ 

a* 

LU 

6 

<C 

■  — < 

1 

rn 

ae 

LU 

cn 

U_ 

a 

Uu 

CD 

ran 

x> 

CM 

■  « 

CD 

e 

V 

in 

4ts 

h— 

■  ■ 

>-  =» 

LU 

oS 

t_  in 

i 

at  ou 

Q_ 

OU 

cn  ae 

y~ 

+» 

<c 

no 

cn  cd 

<c. 

no 

1 

u 

cn 

•— « 

CD 

CD 

nr* 

,  i 

aj 

cn 

c= 

» — i 

<r 

CD 

~o 

v— 4 

1 

CD 

in 

1—4 

in 

« 

_ 1 

CD 

<*- 

CM 

OQ 

1 

cn 

» — • 

« - « 

i 

ru 

aa 

etc 

ao 

CO 

CD 

' — 

t=j 

LU 

ULi 

_ 

LTD  > 

a_ 

LU 

»  ■« 

y 

LU  UJ 

<C 

<r 

O  CJ 

cn 

CD 

<C  LU 

i 

01 

6 


\ 

o» 

6 


6 


6 

\ 

oi 

D 


Or- 

l 

CO 

o 

I 

co 


csjoj 

1- 

Q 

Q 

Q 

a| 

Q 

a 

Q 

Q 

Q 

Q 

a 

a 

_l 

Z 

Z 

Z 

z 

Z 

z 

Z 

z 

Z 

Z 

z 

z 

— 1 
cn 

>  Q 

UJ 

03  UJ 

QC 

i 

t- 

Q  U 

© 

* 

♦ 

♦ 

k 

E 

* 

* 

© 

© 

© 

© 

CJI 

UJ  UJ 

c 

HI 

k 

c 

c 

c 

c 

CD 

>->  >- 

01 

.c 

o 

© 

© 

© 

© 

U.  UJ 

x: 

01 

01 

© 

P 

<k 

© 

01 

N 

I** 

N 

hi 

*— « 

►1  Q 

P 

c 

c 

C 

Ui 

o 

C 

c 

c 

c 

c 

c 

O 

3T 

1  tr 

© 

u 

© 

01 

E 

|Q 

01 

© 

© 

© 

© 

-o 

t— 

uj  tn 

o 

J= 

x: 

a 

H 

o 

-C 

H 

XI 

X3 

XI 

XI 

O 

>  Q 

k 

■p 

P 

o 

k 

P 

zn 

o 

o 

o 

o 

T3 

CT 

i  z 

o 

at 

01 

k 

c 

QQ 

Of 

XT 

u 

k 

k 

k 

O 

OJ 

3 

rH 

£ 

o 

a. 

•«-l 

o 

p 

o 

o 

o 

o 

-4-> 

O 

Q 

£ 

0 

k 

o 

> 

k 

ai 

H 

H 

H 

rH 

no 

CL 

Z 

u 

f- 

o 

k 

o 

o 

x: 

.e 

£ 

x: 

cn 

o 

z 

3 

»-4 

o 

H 

o 

3» 

k 

CJ 

u 

u 

u 

o 

O 

u 

xz 

H 

x: 

x: 

o 

•H 

•H 

u 

£L 

K- 

X= 

u 

x: 

p 

u 

H 

Q 

Q 

Q 

<C 

z 

U 

•«4 

u 

Of 

© 

x: 

1 

1 

l 

o 

O 

k 

•H 

o 

k 

u 

n 

OJ 

cn 

cd 

a_ 


u 


f  <• 


, 

o 

-o 

CO 

h 

CJ 

cn 

C!» 

o 

> 

ru 

_j 

UJ 

< 

Q 

CO 

z 

C3 

o 

< 

cj 

cu 

“O 

. — t  \ — 

ai 

cx.  cn 

e  uj 

t— i 

in  t — 

ai 

LO 

»— « 

i-  i-4 

CP 

<r 

JO 

o 

00 

CJ 

X 

m  nu 

OJ 

n 

*»  o 

6 

CM 

e 

o 

(- 

ja 


I 

OJ 


Q 

I 

n 


i 

i/i 


u 

o 

F-* 

£ 

u 

I 

nj 


• 

i- 

i 

ru 

r3 


m 

«- 

-p 

« 

H- 


2 

< 

u 

cn 


t—  «n 
oj  ai 


®W 


a 


D 

in 

tu 

tr 


a 

a 

a 

a 

Q 

a 

Q 

a 

Q 

Q 

a 

Q 

a 

Q 

Q 

z 

z 

z 

z 

Z 

z 

Z 

z 

Z 

Z 

z 

Z 

z 

Z 

Z 

co  ate 

1 — 

Q 

© 

© 

© 

© 

© 

© 

© 

© 

© 

E 

© 

© 

CJ 

CLP 

UJ 

c 

c 

TJ 

c 

T3 

c 

c 

C 

c 

P- 

c 

c 

« 

<c 

P> 

1- 

© 

© 

•H 

© 

•M 

© 

© 

© 

© 

o 

© 

© 

no 

ctr 

no 

u 

£ 

x= 

k 

XI 

P- 

x: 

-c 

x: 

x: 

«4- 

£ 

x= 

UJ 

u_ 

Q 

UJ 

p 

p 

o 

P 

O 

P 

P 

P 

p 

O 

p 

P 

•  ■— « 

3 

© 

© 

H 

© 

pH 

© 

© 

© 

© 

P- 

© 

© 

4-> 

Z 

E 

e 

xz 

a 

xr 

E 

o 

o 

o 

o 

0 

o 

►H 

o 

o 

U 

k 

U 

O 

p- 

p- 

p- 

H 

p> 

w 

1 

k 

E 

o 

P> 

o 

o 

o 

£ 

o 

o 

03 

UJ 

o 

o 

H 

H 

© 

o 

•-4 

u 

»-4 

cz 

H 

Q 

k 

I* 

£ 

c 

3 

JO 

£ 

£ 

xz 

£ 

<c 

<T 

Z 

xz 

m 

C 

a 

© 

H 

u 

u 

U 

u 

u 

Q 

3 

a 

•H 

<4- 

•w 

O 

> 

IT* 

O 

Q 

Q 

Q 

Q 

k 

a. 

£ 

1 

1 

1 

I 

k- 

z 

P 

O 

tH 

H 

nj 

0J 

1 

o 

U3 

<| 

SB  1 

* — « 

A  2 

1 

Q  - 

x*  • 

n 

.<4%  l 

■  ■ 

'I  3 

-■4 

cn 

_ 

, 

ru 

i 

XPu 

ru 

cn 

i 

CO 

aa 

UJ 

a: 

C3 

ce 

1  _l  Q 

*-4 

H- 

z 

.  . 

CZJ 

Ll 

O 

< 

CJ 

»— • 

< 

u 

UJ 

< 

u. 

cn 

-o 

o- 

UJ 

t- 

>■  i 

_ i 

UJ 

UJ 

CL_ 

Q 

u 

CJS» 

CJ 

XT 

z 

<t 

UJ 

<r 

o 

u_ 

ae 

cn 

u 

o 

u 


© 

r 


u 

k 


t 

in 

C 

k 

P 


c 
o 

*+  X3 

-  k 

H  IQ 

-  u 


T3 

Q 

a 

o 

1 

i 

E 

ru 

n 

o 

« 

k 

CQ 

i 

in 

C 

D 

U 

T  etrach 1  or  i  de 


I 


\ 


tu 

> 

o 

CD 

« — » 

CD 

<c 

— , 

. — • 

O"  e 

CD 

— «■> 

— «  CD 

-O 

f- 

1  t- 

o 

OO  UL_ 

T— ■ 

cn 

CD 

CD 

cu 

1  ~r*1 

JZ1 

4-> 

r}-  <U 

+J 

CO 

OO  =» 

cu 

CD 

y* 

4C  • 

4-> 

<r 

CQ  C 

CL¬ 

<t  CD 

UJ 

_l  CD 

UJ 

<t 

o 

■o 

it- 

CD 

OO 

CD 

CD 

LU 

CM 

f— 

CD  GO 

ae: 

CD  CD 

CD 

CD 

Q_  CU 

9  _1 

LU  — • 

H— — 

OJ 

etc  CD 

cn 

-*-» 

G 

LU 

<n 

\ — 

OJ 

cn 

»— ^ 

=»< 

o 

» — ■ 

o 

cn 

CD 

CM 

OJ 

-M 

CD 

G 

■  t 

•  ■  • 

>  =D 

P— 

f-  cn 

CD 

cu  cu 

»— « 

cn  tc 

t — 

CD 

OJ 

■  ■ 

<c 

4-> 

CTJ 

acz 

no 

u 

u_ 

Q 

2 


4. 

CD 

-JQ 

1 

LTD 

— «  3 

in 

£T  5 

*&- 

oo 

_ . 

W4 

CM 

1 

ua  u 

CM 

cn 

i 

OO 

aa 

CD 

ae 

.  „ 

CD 

CD 

LU 

1  * 

r*"  z> 

LU 

*— • 

_ 1 

LU  LU 

o_ 

CD  CD 

sz 

<C  LU 

<SL 

cl.  ate 

cn 

.  oi 


44 

O 

3 

N 

H 

01 

n 

1 

N 

o 

CM 

u 

01 

* 

c 

P 

01 

• 

a. 

44 

O 

in 

P 

•H 

Q. 

Ol 

O 

m 

P 

cr 

o 

ri 

4= 

>9 

u 

.  P 

•H 

a 

T3  01 

*o 

-p 

Ol  T3 

1 

3 

-*«  *  n 

r-H 

«•-  u. 

01 

•w  — 

1 

.  u 

1 

o 

6  •  - 

in 

u 

H  an 

f-  w  O 

u 

01 

oi  O 

c 

O  01 

TJ 

01 

*>  w  xt 

c 

in  ■**  o 

OJ 

3* 

S3  -c 

4= 

O  f-  -P 

01 

4J 

j-  ai  « 

C 

01 

£C  E 

<9 

o 

u  -P 

-C 

p 

a  -p 

4* 

o 

c 

01 

pH 

owe 

O 

JO 

W  -w 

P 

u 

ai  ai  <~ 

o 

i9 

£ 

fH 

P 

c  c 

x: 

44 

•P  3  Q 

u 

01 

•M 

■H 

44 

t- 

c  -Jl-p 

P 

q: 

O  U 

4? 

TD 

a 

w  oi 

1 

c 

OL 

-P  3  -P  01 

f9 

LJ 

C  Ol 

K 

Oj  td 

Ol 

•P 

C 

in 

01  < 

«9 

t— » 

(•CL 

4= 

X 

•w4  LJ 

44 

K 

p 

01 

01 

o  -a  -p 

c 

O 

oc 

Of  >9 

P 

a 

P  -P 

o 

lL 

Qi  P  *a 

44 

pH 

n  O  01 

a; 

-c 

tn 

e  a.  «p 

e 

u 

z 

3  01  U 

o 

*9 

o 

C  P  01 

p 

P 

t— « 

4* 

o 

-P 

t- 

C  tf»  01 

01 

19  4»  73 

4= 

44 

z 

u  •-« 

u 

1 

*— « 

il  34> 

0  OJ 

a. 

U*  O 

6 

UJ 

II  Ol  c 

o 

ru 

Q 

p 

p 

* 

Z  II 

JQ 

^H 

Q 

< 

•»•« 

Z 

U  Q 

Q 

<t 

tn  <  z 

* 

ID 

UJ 

1- 

a 

z 


tm&IJ&IMI 


-Die  hloropropane 


r 


CD 


>  «= 
t-  O 

03  Z 

ary 


c= 


CD 


CM 


CD 

CD 


CD  CD 
<C  ULl 
CX.  CSC 


CD 


CD 


CD 

CD 

CD 


CD 


<C 

CD 

CD 


O  O  O 
<0  >0  >0 
a.  a.  a. 
D  D  D 

a  a  a 


a  a  a 
-ojd 
o  o  o 


r 


M 


m 


fi 


2 

4 


cn 

i 

i 

oa 

o 

i 

CO 


oa 


«n 

c 

<c 


la 

>j  j 


o 

<t 

t- 

z 

□ 

o 


<c 

_ 1 

o 

■p 

in 

a« 

-p 

u 

u 

•*•4 

o 

> 

Q 

p- 

01 

a i 

f- 

cn 

o 

o 

01 

n 

.c 

<U 

CD 

•p 

U 

T3 

N 

rH 

> 

N 

H- 

1 -  -P 

r-T 

ao 

in 

O 

O 

cc:  => 

a 

o 

ID 

N 

CD  - 

O' 

X 

3 

cx.  <=t-  m 

u 

O' 

aj 

1 

a 

UJ  — •  c 

ru 

J- 

o 

cc:  -  < 

Q- 

X 

in 

u 

* — * 

o 

a 

<* 

LTD  C 

r 

a 

c 

01 

ID 

c 

cr-  ~ 

rH 

-P 

ru 

o 

O  -a 

O 

o 

in 

ID 

in 

3 

in 

TP 

=3r-  cr 

ao 

a. 

< 

c 

ao 

IX~) 

>  o 

t-  — . 

ai  i> 

cn  C3 


03 


a  > 
uj  a 
ae 
<t 
a. 

UJ 

cr 
a. 


Z  UJ 
UJ  z 
t-  a 
i-  x 

<  CL 


ai 

f— 

cn 


ai 

in 


cn 

UJ 


03 

cn 

LU 

CD 

CD 

C_3 

cn 

i —  UJ 

cn  a. 

UJ  U 


>-  - 
f—  6 
03  3 

cn  ^ 

u 

03  IT) 

l_i  (J 


Ul 


«^r 

cn 


cn 

CD 


a 


cr>  c_s 

<C  UJ 

a_  ac 


4-> 

CJ 

< 

o 

p— •  UJ 

I— 4 

Ul 

ra 

n 

c  < 

-1 

o 

UJ 

cn 

<n  (j 

u 

u 

u. 

UJ 

u 

CL 

x 

< 

cn 

p 

ai 

> 

O 

u 

OJ 

CD 

O 

a 

a 

-P 

► — < 

•P 

a i 

u 

u 

c 

TP 

ru 

c 

u 

< 

< 

■  pH 

oj 

p 

<x 

0) 

{- 

f- 

•p4 

<3 

OS 

C_3 

E 

ru 

z 

c 

o 

f- 

a 

•  o 

o 

o 

o 

OJ 

Oi 

< 

ID 

CQ 

f- 

1 

a* 

u_  ^ 

•n 

o 

p 

Q- 

-1 

pH 

** 

«u 

N 

01 

1  •  ■  l  X* 

—« 

nj 

c 

u 

pH 

CD 

u 

nj 

J—  1 

1 

1 

i 

«* 

■H 

0J 

Oi 

UJ 

(L 

c 

\ 

o 

p 

in 

in 

in 

in 

cn 

c 

_l 

rH 

o 

n 

TP 

i 

01 

UJ  o 

n 

in 

O' 

3 

u 

u 

u 

c 

o 

ro 

TP 

ru  ^ 

pH 

H 

▼H 

fH 

3 

u 

0) 

u 

u 

cu 

\ 

rU 

ro 

▼H 

C 

l — f 

a 

<t 

o 

2 

£ 

Z 

a: 

CO 

-C 

X 

OJ 

D 

* 

UJ  ^ 

ru 

n 

□ 

Z 

L- 

> 

> 

Q 

T 

cn 

Ul 

* 

UJ 

_ 1  1 

i 

i 

1 

H* 

Ui 

Z 

~ T 

1- 

HH 

uj 

z 

CL 

CJ 

C3_  t 

h- 

Ul 

< 

i-x 

s; 

< 

> 

k-H 

£  1 

i 

i 

1 

h- 

M 

a. 

J 

* 

< 

cr 

t- 

o 

o 

<£  a 

a 

Q 

a 

< 

-1 

£ 

H-l 

CC 

t- 

H 

> 

cn  cr 

cr 

cr 

cr 

LjJ 


Ul 


u  a  u 
u  <t 
u. 


o 

3 


CL  Z 


*■«  cm  n  «t 
o  a  o  o 


C5 

i- 

a 

pH 

Q 

o 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

cn 

_i 

z 

Z 

z 

Z 

Z 

Z 

z 

Z 

z 

z 

z 

D 

D 

d 

cn 

> 

Q 

LU 

a 

LU 

a: 

(- 

Q 

u 

ai 

# 

* 

* 

P 

£ 

* 

* 

ai 

01 

01 

Of 

CO 

Ui 

LU 

c 

at 

P 

c 

c 

c 

c 

CO 

1- 

ai 

x: 

o 

Of 

(U 

01 

a> 

U.  LU 

-c 

ai 

ai 

01 

p 

<p 

01 

n 

N 

N 

1*4 

N 

<r 

* — 1 

t-H 

Q 

p 

c 

c 

c 

UI 

o 

c 

c 

c 

c 

c 

c 

n 

CO 

X 

aj 

TJ 

OS 

01 

£ 

«TJ 

HI 

Of 

Of 

01 

Of 

m — a 

~o 

p- 

LU 

cn 

o 

x 

X 

a, 

ph 

o 

X 

H 

XI 

XI 

X3 

X3 

1 

o 

> 

Q 

p 

P 

P 

o 

3< 

p 

P 

S' 

o 

o 

o 

o 

OO 

T=> 

CT 

Z 

o 

ai 

ai 

p 

c 

a 

Of 

£ 

p 

p 

p 

p 

co 

CD 

OJ 

D 

«-H 

£ 

o 

a 

H 

o 

P 

o 

o 

o 

o 

1 

1 — 

4-> 

O 

a 

XI 

o 

p 

o 

> 

p 

01 

pH 

H 

pH 

^4 

«=*- 

no 

a. 

z 

U 

P 

o 

P 

H 

o 

o 

XL 

X 

XL 

£ 

ao 

cu 

O 

r 

D 

•H 

o 

ph 

o 

p 

o 

u 

u 

u 

zr 

o 

O 

P 

H 

xi 

H 

XI 

XI 

o 

•pH 

•H 

H 

* 

u 

CL 

-c 

u 

x: 

P 

u 

Q 

a 

Q 

<c 

z 

u 

•H 

u 

01 

as 

-c 

1 

1 

1 

ca 

Q_ 

a 

o 

P 

rH 

o 

p 

u 

n 

O) 

<* 

<c 

LU 

u 

e 

H 

Cl 

p 

p 

aj 

_ i 

o 

1 

1 

o 

01 

p 

H 

iH 

H 

LU 

_l 

It) 

p 

cm 

n 

pH 

K 

p 

2E 

U 

X 1 

-C 

1 

Of 

<c 

z 

•rH 

H 

H 

u 

CM 

H 

Q 

* 

1 

1 

H 

l/l 

CM 

ru 

U 

H 

CO 

-a 

H 

□a 

►— 

t— 

CO 

cn 

z 

CO 

CO 

>  LU 

_l 

z 

LU 

' - 

< 

D 

i — 

CO 

OO 

Z 

X 

z 

ac 

CD 

co> 

< 

1- 

< 

cu 

CO 

cn 

CJ 

n  cu 

■o 

z 

cn 

o 

CO 

• — •  <u 

O  £ 


>  =5 
f—  U1 
(U  cu 


l—  a 

Q 

Q 

a 

a 

a 

tH 

o 

a 

a 

a 

-0 

a 

a 

c 

Q 

_l  z 

D 

cn 

LU 

X 

z 

z 

z 

z 

z 

b 

o 

z 

z 

z 

o 

z 

z 

z 

z 

an  acr 

1 — 

a 

Of 

01 

Of 

Of 

Of 

Of 

Of 

Of 

Of 

£ 

Of 

Of 

CO 

a m 

LU 

C 

c 

TJ 

c 

TJ 

c 

c 

c 

c 

P 

c 

c 

■ — • 

<c 

-4P» 

t- 

03 

tJ 

-pH 

OS 

.-4 

OJ 

Of 

nj 

Of 

o 

u 

aj 

no 

QC 

03 

u 

X 

XI 

P 

jr 

P 

-C 

J= 

x: 

x= 

<p 

£ 

XI 

UJ 

lo¬ 

Q 

LU 

p 

p 

o 

p 

o 

p 

p 

p 

P 

o 

p 

p 

• — • 

~3 

01 

Of 

fH 

Of 

ai 

Of 

Of 

Of 

p 

01 

01 

-p> 

Z 

£ 

£ 

£ 

o 

x: 

£ 

o 

o 

o 

o 

o 

o 

nr 

i — i 

o 

o 

U 

p 

CJ 

o 

p 

p 

p 

pH 

p 

p 

p 

£ 

o 

p 

o 

o 

o 

XI 

o 

o 

03 

LU 

o 

o 

pH 

fH 

Of 

o 

pH 

U 

pH 

pH 

C= 

H 

Q 

r4 

p 

s 

XI 

c 

D 

£ 

XI 

X 

X 

<tz 

<1 

Z 

£ 

ca 

C 

u 

Of 

pH 

u 

u 

u 

u 

u 

Q 

D 

u 

■H 

H 

4- 

•»H 

■rl 

•IH 

•H 

■rH 

□ 

> 

ZP 

O 

Q 

Q 

a 

a 

P 

a. 

X 

P 

1 

1 

i 

i 

H 

z 

p 

O 

H 

pH 

CM 

CM 

1 

o 

Of 

.» 

„ 

* 

pH 

u 

z 

XI 

pH 

pH 

pH 

«. 

co 

u 

1 

pH 

* — « 

<| 

r4 

IP 

■  < 

P 

c 

pH 

— 

i  1 

CO 

cal 

lu  a: 

CO 

ad 

_i  □ 

•-i  i- 

z 

.  . 

CO 

Ll  u 

< 

CO 

>—• 

< 

u 

LU 

<  LL 

cn 

H- 

o- 

LU 

1- 

_ 1 

< 

LU 

LU 

a_ 

a  u 

cr» 

CD 

EI 

z 

<c 

LU 

<C 

o 

a. 

ac 

cn 

o 

Bromodichloromethane 


PAGE  7  Analytical  Serv  REPORT  LAB  i  84-08-134 

RECEIVED.  08/14/84  Results  by  Sample 

SAMPLE  ID  RB-4-2.  135-1 40 _ FRACTION  02C  TEST  CODE  GC  601  NAME  ERA  Method  601/GC 

Date  &  Time  Collected  08/13/84 _  Category  _ 


r 

# 

' 

CL* 

• 

> 

O 

CD 

| 

« — » 

CD 

<c 

- _ 

- - « 

ro  e 

CD 

— r 

*-h  CD 

-O 

P- 

i  t~ 

CD 

OO  Li_ 

*o 

CT 

a> 

o 

CD 

CL* 

p 

1  T3 

* — 

O' 

D 

aj 

-U 

m 

N 

u 

oa  =» 

cu 

CD 

\ 

01 

cz 

n 

i 

«:  — • 

o 

<r 

nj 

u 

era  c= 

a. 

t-H 

<C  CD 

LU 

0) 

— 1  CD 

c 

LU 

P 

QJ 

2= 

ai 

a. 

<c 

P 

o 

in 

p 

•H 

a. 

cn 

o 

■m - fl 

oj 

P 

CD 

£T 

o 

-O 

«=r 

r—i 

CD 

H 

JZ 

CD 

- ^ 

0J 

u 

CD 

CD 

.  p 

■•+ 

01 

W  * 

■a  ai 

o 

p 

LU 

ai  xj 

1 

D 

f— 

CD 

□O 

^  ai 

n 

pH 

or 

CD 

CD 

<*-  li. 

oi 

CD 

CD 

H  -w 

iH 

i 

Q _  CU 

■O 

-  U 

1 

o 

Li_l  • — ■ 

f— 

cu 

e  «i  - 

1/1 

u 

ere  Q. 

CO 

4-> 

qj  cl.  ♦ 

■  r-« 

e 

LU 

CJ 

L  in  O 

u 

ai 

•XI 

1 - 

OL* 

at  -U 

c 

CO 

r— « 

o  ai 

o 

0) 

P  (/>  O 

c 

»— 4 

LJ 

CD 

TJ  ■*«  O 

O' 

-Q 

CD 

6  3  a: 

CD 

O  P  P 

01 

p 

cn 

CJ 

cu 

f-  a*  ai 

c 

aj 

CD 

e 

-C  -C  e 

m 

o 

■  — 4 

•  •-« 

u  p 

p 

D-  => 

h— 

O  P 

P 

o 

f—  cn 

CD 

C  ^ 

01 

H 

ru  di 

►— • 

o  in  e 

o 

Tl 

co  or 

J— — 

l/l  -r~* 

p 

u 

cu 

U  (U  H 

o 

ai 

p— « 

<C 

4J 

G  »-* 

rH 

p 

cn 

CJC 

ra 

■H  C  C 

-C 

p 

CJ 

Ll_ 

CD 

P  D  O 

u 

aj 

>  * 

■  rH 

H 

p 

4-J 

H 

C  _|  -P 

p 

rrr- 

cr 

O  \  u 

p 

T3 

* — • 

a 

■h  a  qj 

1 

c 

cn 

Q. 

P  D  P 

Cd 

qj 

cz 

LU 

c  a# 

«. 

• 

<r 

l X 

0)  T3 

^4 

a/ 

P 

c 

■ 

ID 

41  < 

nj 

*7 

t—4 

I 

p  c  a. 

«H  jjJ 

az 

p 

Ja 

h- 

p 

0i 

0l 

OOP 

c 

o 

-I 

CD 

ct 

at  OJ 

qj 

p 

<-4 

a 

p  p 

-aC 

o 

33  2 

* - • 

u. 

aj  p  o 

P 

• 

■3k  2 

1 

P  O  0j 

0J 

-C 

n; 

LTD 

01 

S  CL  +» 

6 

u 

CD 

3  0J  U 

o 

qj 

i  i 

- - • 

o 

c  p  a> 

p 

t—4 

p 

o 

p 

, 

ul  5 

CO 

-w 

h- 

C  ifl  Hi 

r-4 

a> 

, 

<1 

ru 

03  P  O 

J= 

p 

f J 

i 

Z 

U 

u 

i 

,.i  u 

•— « 

►—4 

i/i  D  P 

o 

rd 

i 

Ll 

i/i  O 

6 

• 

CD 

cm 

LU 

ll  ai  c 

o 

rd 

CD 

ate 

Q 

p 

p 

Z  II 

p 

rH 

CD 

Q 

<t 

H 

CD 

»— « 

~7 

U  -H  Q 

Q 

H 

LU 

< 

UK  2 

* 

tt 

CD  C> 

LU 

» - • 

1 

U1 

uU  LU 

ID. 

IU 

CD  CD 

h- 

A 

<X  LU 

<r 

o 

L  . 

a_  qc 

CO 

z 

Q 
-  «=t* 
C_J  OO 


C5>  C _> 
<C  LU 
o_  cxz 


Ct^ 

2: 

-a 

CD 

C3 

CU 

D_ 

Oj 

»— i 

LU 

h— 

CJ 

cn 

cx 

C_3 

CU 

LU 

<E 

r— « 

1 

no 

lot: 

f— € 

LU 

cn 

Ll_ 

o 

U_ 

1 

CD 

=r  j 

f> 

cnl 

CU 

— >  n 

Oil 

e 

vx  a 

tn 

r— « 

u 

4-> 

* 

m 

■  i 

u 

>- 

:z> 

Ll_l 

j— 

u> 

_ 1 

in 

Oj 

cu 

a_ 

cu 

T> 

cn 

atr 

-4-> 

<c 

CD 

_J 

i — i 

co 

Q 

<C  -N. 

no 

1  cn 

i_i 

i 

m  e 

0,1-.  cn  ~ 
ro  e  co  E 
v  \ 

cn  cn 

I  □  3 


07/10 


AD-A156  283  INSTALLATION  RESTORATION  PROGRAN  PHASE  II  (STAGE  2-1) 
VOLUME  2(U)  RADIAN  CORP  AUSTIN  TX  R  U  BAUER  MAV  85 
F33615-83-D-4001 


UNCLASSIFIED 


F/G  13/2 


NL 


I 


MICROCOPY  RL SOL U 1  ION  MSI  CHARI 


o  o 

1- 

a 

Q 

cn 

_l 

z 

Z 

31 

!  1 

3 

in 

>  Q 

UJ 

m  ui 

a: 

i- 

a  o 

0) 

* 

C_J 

UJ  UJ 

c 

CO 

- 

h- 

OJ 

1  U.  UJ 

jC 

ft 

ct- 

1-4 

Q 

P 

c 

cn 

CD  =r 

1  tr 

ai 

<0 

«— 4 

-O  t— 

uj  cn 

o 

£ 

i 

CD 

>  Q 

L 

p 

oo 

■a  oi 

1 

Z 

o 

ft 

c d 

cd  oj 

D 

H 

E 

1 

4-> 

O 

a 

JZ 

a 

-U  03 

a. 

z 

u 

L 

GO 

at  u 

£ 

3 

•H 

o 

O 

□ 

L 

iH 

CJ 

a. 

H- 

£ 

<C 

£ 

u 

CQ 

a_ 

a 

o 

<c 

LU 

u 

E 

_ 1 

o 

LU 

_i 

ID 

L 

L> 

£k 

<C 

£ 

•M 

a 

- 

CD 

-O  >cf 

CO 

CD - . 

cn  z 

co  n 

>  UI 

_l  £ 

LU 

«  D 

h— 

CD  OO 

z  tr 

z 

ct: 

CD  CD 

<t  i- 

<£ 

CD 

CD 

cn 

CJ 

a_  at 

-cn 

z 

cn 

LU  — . 

1 —  ai 

1-4 

ac  a- 

CO  -U 

1 1 1  «_l 

na 

1 -  OJ 

CO 

f— 4 

p— « 

=r* 

a 

it 

— 

—  — 

JQ 

CD 

CO 

CD 

\ 

H 

a 

a 

UTI 

CO  at 

N 

_l 

z 

z 

■U 

cd  e 

ru 

3 

i  t 

■--4 

\ 

cn 

>  3 

~^3r‘  f - 

CO 

UJ 

t—  in 

CD 

O 

tr 

cu  at 

— ■  *3 

cn  cc 

1 ' 

a 

ai 

ft 

C _ ?  OJ 

UI 

c 

C 

*— 4 

<C  u» 

i- 

D 

<D 

03 

a:  03 

u 

-C 

-C 

VJ 

Ll_  CD 

UJ 

P 

p 

•  i 

■J 

ai 

ft 

4J 

z 

6 

E 

c-y> 

M 

o 

o 

>— • 

L 

E 

03 

UJ 

o 

o 

C= 

1- 

a 

^4 

t- 

<c 

< 

z 

£ 

C3 

a 

3 

o 

□ 

2 

0. 

£ 

o 

w 

CJ 

s 

CD 

^  _ 

-O 

< 

“3k.  x 

1 

o 

O 

in 

-i  J  ? 

• — • 

jf  s 

a 

oo 

-» 

«=f“ 

co 

i 

-tM  U 

'*'«**. 

i 

oo 

B3 

UI 

tr 

CD 

cc: 

-j 

o 

►H 

i- 

.  . 

CD 

U.  <J 

< 

CD 

H— « 

< 

u 

CD  UU 

< 

u 

cn 

— -  > 

LU 

1- 

HH 

_ 1 

<t 

Ui  LU 

<"* 

Q  O 

CO  CD 

z 

<£  UJ 

<C 

o 

au  as 

CO 

u 

Ql  Q 


Ql  Q 


ID  dJ  ID  01 


01  111  0)  HI 


en 


n 

i 

oo 

o 

i 

«f 

ao 


oc: 

CD 

n  CLa 
LU  — • 


<D 

CO 


in 


f—  in 
at  at 

co  az 


«TJ 


<TJ 


2 
t 

1 
.mMv  — • 


CO 


CO 

<o 


CU  LU 


C£»  c_> 


r 


F 

u 


ojol 

1- 

a 

a 

a 

Q 

Q 

Q 

Q 

Q 

Q 

a 

Q 

Q 

Ul 

—'ll 

3 

— N 

z 

z 

z 

Z 

Z 

Z 

Z 

Z 

Z 

z 

z 

Z 

■mJ 

Ul 

>  Q 

UJ 

CO  Ul 

a: 

1- 

Q  U 

01 

* 

* 

* 

f- 

S 

* 

* 

at 

at 

at 

at 

CJ 

Ul  UJ 

c 

01 

(■ 

c 

c 

c 

c 

CD 

•-<  1- 

01 

•C 

o 

Of 

Qt 

at 

at 

U.  UJ 

.c 

01 

ai 

01 

P 

«*■ 

at 

01 

IH 

N 

M 

IH 

p— « 

►H  Q 

p 

c 

c 

c 

UJ 

O 

c 

c 

c 

c 

c 

c 

CO 

<z> 

— ^ 

1  tr 

01 

* 

is 

01 

e 

m 

ai 

at 

at 

at 

at 

m  i 

-o 

t- 

Ui  (Jl 

o 

£. 

£ 

a. 

pH 

o 

XT 

pH 

x> 

XX 

XX 

XX 

1 

o 

O  Q 

t- 

p 

P 

o 

c- 

p 

o 

O 

o 

o 

CO 

TOI 

an 

1  z 

o 

01 

01 

t- 

c 

ca 

at 

XL 

t- 

u 

f- 

u 

CO 

o 

a» 

3 

p^ 

6 

o 

a 

•iH 

o 

P 

o 

o 

o 

o 

1 

■ — 

-§-> 

O 

a 

.e 

o 

C- 

o 

> 

(- 

at 

H 

pH 

H 

pH 

H“ 

-M 

ra 

CL 

z 

u 

u 

o 

u 

pH 

o 

o 

£ 

£ 

.c 

£ 

CO 

ai 

o 

z 

3 

•H 

o 

H 

o 

ar 

1 

H 

f- 

u 

u 

u 

u 

T 

o 

Q 

f- 

pH 

£ 

H 

.c 

£ 

o 

•H 

•p4 

•H 

o 

CL 

H 

£ 

u 

£ 

P 

u 

pH 

Q 

Q 

Q 

<c 

Z 

u 

•H 

u 

at 

* 

£ 

1 

1 

1 

CO 

a_ 

□ 

o 

•iH 

o 

U 

n 

CM 

c_» 

cs> 


CO 

n 


ac 

cn 


Cl  oo 

C=)  o 
C_) 


e 

o 

c- 


I 

ru 


Q 

I 

n 


fr. 

o 


-p 

01 


I 

in 


o 

l 

CM 


I 

ra 


<s 

+» 

01 

H 


ru 


>  =3 


ID 


OJ 

-a 

p— « 

h— 

OJ 

cx 

cn 

4-> 

e 

LU 

LJ 

rtJ 

i — 

OJ 

cn 

»  • 

CD 

-O 

C_J 

CJi 

*/* 

H- 

OJ 

o 

f= 

p  -H 

•  p  "< 

=3 

1 — 

tf* 

C3 

OJ 

» — « 

ac. 

h— 

CO 

am 

<z 

-p» 

ae 

m 

u_ 

Q 

(-  (- 
CJ1  z 
>  Ul 
_i  r 
<  3 

z  a: 

<£  I- 

cn 

z 


z 

< 

u 

Ul 


t- 

3 

3 

U) 

Ul 

a: 


Q 

□ 

a 

a 

a 

Q 

Q 

Q 

Q 

a 

a 

a 

Q 

a 

a 

Z 

z 

z 

z 

z 

Z 

Z 

Z 

Z 

z 

z 

2 

Z 

z 

z 

a 

ui 


»D 


2 

& 

fi? 

tl 

hh 

jSMw 


CO 

CO 

ru 


iro 

ar~ 


oo 


CO 

CO 


«*- 

I 

•s*" 

I 


u 

Ul 

i 

z 


Ui 


« 

Q 


z 

3 

a 

CL 

r 

o 

o 


at 

at 

at 

at 

at 

at 

at 

at 

at 

£ 

Qt 

at 

c 

c 

*o 

c 

*o 

c 

c 

c 

c 

(- 

C 

c 

u 

m 

•H 

<a 

iH 

<0 

at 

ro 

at 

o 

OJ 

01 

-C 

£ 

f- 

-C 

f- 

£ 

£ 

£ 

<4- 

£ 

£ 

P 

p 

o 

p 

o 

p 

p 

P 

p 

O 

p 

p 

ai 

at 

pH 

at 

pH 

at 

at 

at 

at 

P 

at 

at 

e 

£ 

x: 

o 

£ 

£ 

o 

o 

o 

o 

o 

o 

o 

o 

u 

f- 

u 

o 

t- 

t- 

(- 

^H 

p 

c- 

u 

£ 

o 

f- 

o 

o 

o 

£ 

o 

o 

o 

o 

^H 

pH 

at 

o 

pH 

pH 

pH 

u 

pH 

pH 

^H 

u 

£ 

c 

D 

£ 

£ 

£ 

£ 

C9 

C 

u 

at 

u 

U 

u 

u 

u 

CJ 

•pH 

^H 

«P 

■H 

•»H 

•pH 

•pH 

•pH 

> 

3» 

O 

o 

Q 

Q 

a 

(- 

-C 

P 

1 

1 

1 

i 

H 

P 

O 

H 

^H 

ru 

CM 

1 

Of 

pH 

pH 

Z 

x; 

«H 

*H 

pH 

PH 

u 

1 

pH 

-p4 

in 

(- 

C 

pH 

c 

□ 

■a 

f- 


U 


IS 

f- 

■p 


■o  Q  Q 

O  I  I 

e  ru  n 

o 

(.  H  iH 

a  i 

in 
c 

is 

(- 

*» 


CO 
CO  UJ 


ui  tr 

3  □ 
►1  I- 

u.  u 
< 
<  u. 


< 

o 

cn 


CO  CO 
<C  UJ 


c 

Q  (J 

z 

o 


Te trach 1  or  i  d  e 


• 

Ol 

>■ 

W  A 

o 

CD 

X3 

CD 

»'  ■  4 

n  s 

CD  =r 

-H  O 

-O  r- 

1  f— 

o 

CO  Li_ 

*o  cr 

•  01 

cd 

O  04 

~  44 

1  *o 

4=  4J 

0*  3 

>cj"  oj 

+»  <TJ 

N  1-4 

OO  => 

cu  CD 

X  01 

y~ 

n  i 

ff-  (H 

^  O 

•u 

<c 

ru  u 

Da  c= 

a. 

<C  43 

LU 

OJ 

_ 1  CJ 

.  c 

LU 

L  01 

oi  a.  | 

44  O 

u 

m  p 
a. 

Ol  o 

»— H 

01  (- 

CD 

a:  o 

-o  «=»- 

H 

ao 

pH  JC 

CD 

*•  u 

cd  n 

(.  HU 

4 

■a 

«TJ*> 

' 

LU 

ai 

■OI3 

• 

1 — 

CD  OO 

•w 

oinn  1 

rtr 

CD  CD 

S-  lL  -  OJ  < 

CD 

CD 

•H 

w  ^  l 

a.  oj 

"O 

.  U 

1  3 

r 

LU  • — • 

OJ 

£  oi 

.  in  u 

DC  a. 

CO  4-> 

CIH  H 

* 

LU  «d 

c-  ui  O  u  « 

m 

h—  OJ 

cn 

o  c 

CO 

»— « 

o  at 

*o  01 

•—4 

4»  in 

T3  C  H 

M 

3* 

CD 

nj  -*4 

o  m  a» 

X3 

ri 

6  3  £  £ 

CD 

O  (- 

44  oi  44 

in 

cj-  Oj 

L  01 

Ol  C  Ol 

-»j 

cd  e 

£  -C 

6  <0  O 

i—4 

•  •— 4 

U  -P 

£  f- 

>•  =« 

o 

44  44  o 

C-  m 

CO 

c 

■H  0l  pH 

ai  oj 

•— i  oS> 

o  in 

6  o  .c 

CO  ctz 

in 

•H  U 

1 

(LJ*  04 

01  Of 

pH  O  m 

t—9 

<C  -u 

E  *H 

*-«  f- 

fa 

QC  *XI 

■H  C 

C  £  P 

KJ 

Ll_  CD 

44  3 

0  U  01 

• 

H  iH  44 

-•-» 

1— 

C  _J 

-p  t- 

=T» 

tr 

o  \ 

U  44  T3 

t  | 

o 

••h  cr 

01  1  c 

ru 

Q. 

44  3 

p  ai  m 

{= 

Ui 

c 

Of  , 

• 

<C 

tr 

Ol 

U  H  111 

44 

.  c 

in 

ai 

4  h  m 

2 

w 

I 

1- 

f-  c 

•H 

(- 

a.  £ 

LU  -  P 
oi  ai 

4 

O  -O 

44  C  O 

CD 

a: 

ai 

>0  in  (- 

CD 

a 

f-  44 

JZ  o 

3 

ru 

lL 

Ol  L 

TJ  H 

• 

0 

i 

xa  o 

ai  oi  xi 

li  5 

LTD 

in 

e  a.  -p  6  u 

*ai  4 

o^ 

2 

3  Ol 

U  O  ig 

<3  1 

V— 4 

o 

=  L 

01  u  u 

<L9 

1-4 

4>  O  44 

* 

*  4 

OO 

_ 

b~ 

C  in 

Ol  — •  Ol 

• 

1 

*st- 

1— « 

01  44 

•O  £  44 

' 

rJ5 

<4- 

1 

Z 

U  *-4 

u  1 

* 

•Jw 

«— 4 

«Cjf“ 

M 

in  3 

■p  o  ru 

i 

U. 

m 

o  e  . 

m 

OO 

CS3 

uj 

II  01 

c  o  ru 

CD 

ac 

Q 

(- 

(-  - 

- 

"7 

II  £  i“l 

.  - 

CD 

O 

<  - 

•H 

Q 

t—4 

-y 

U  -i 

O  Q  ^ 

-3-  LU 

< 

in  <t 

Z  *  # 

«— •  r> 

LU 

m 

►—4 

_ 1 

in 

fl 

LU  LU 

a- 

LJ 

i 

CD  CD 

y~ 

1- 

m 

<C  LU 

<c 

O 

a_  a c 

CO 

z 

--  •*-■'-  •»-*- 

CK 

C3 

Cl_  -=* 

LU  f— 
az  o 


2 

•I 

2! 


C=3 
n  uj 


cj*  c_j 
<C  UJ 

a.  ae 


o  o  o  o 
-0  -0  -0  -0 
a.  a.  a.  a. 
D  3  3  D 
Q  O  Q  Q 


q  a  a  a 

~  ra  n  * 
o  o  o  o 


-P 

udI* 
Ol  c 

3 

Ol 

— «  "O 

6  U 
no  ai 
cn  -p 
c 

I  01 


— * 

1  CX.  Ol 

e  t- 
ra  01 

cn  -p 
c 
01 


P—  cyj  <— •  "a 
ttZ  cdl.  ai 

CD  S  P 

a_  <n  ai 

lu  i —  cn  -p 

ae  cn  c 

I  a  I  M. 


cn  «j  -p 
i —  N  cm- 
_j  >  CD  I  c 

>m  'j'  ai  3 

f—  LU  '  • — •  n 
eu  ce:  QQ  o-  ai 

cn  rJ  e=  p 

^  m  m 

— ■  C/)  P 

03  c 

UJ  0) 


^  OJ  » 

«Q  cn  -p 
C*  e 

— *  Ai 


ao 

CD 

•w-H 

•P 

•H 

ao 

c 

CD 

LU  3 

CD 

.  . 

CD  -p 

a 

CD  -> 

LU 

3 

C\J  D 

1 -  <0 

»— < 

cn  <p 

LU  LU 

LU  ai 

CD  CD 

t—  13 

<C  LU 

a_  ac 

- -- 

LID 

a-  a- 

r-.  cd 

n 

cm  cn 

CM 

-h  CM 

V — i 

1  H 

CM  -H 

m  <—■ 

CM 

ao 

rN  cm 

CM 

CD  LID 

CM 

-H  V 

Or- 

CM 

f-». 

-a 

m  ^ 

CM  — « 

CD 

-o  r-^ 

cn 

cn  cd 

O- 

cn 

CM 

n 

-a 

CD 

CD  — • 

in  in 

CD 

— i  CD 

cn 

n-  cd 

"Cj- 

<D- 

-O  CD-- 

cn 

w  1 

CM  CD 

»  « 

CM 

CD 

r-»  — • 

nr-  cd 

cn 

cn  — i 

■ '  < 

LTD  CD 

cn-  «=t- 

r-- 

«5f” 

w  9 

CM 

<4- 

CD 

n 

n 

o 

o 

u 

o 

01 

01 

U 

<J 

til 

in 

0)  <C 

or 

CD 

-h  CD  <C 

*-4  r-t  i — a 

LU 

£*—•_! 

_i  LU,  6  cn 

-1  LU 

£  LU.  E  l-l 

v  In.  m 

n  In  CD 

n  In  In  n  ! 

<C 

Ol _ 1  Ol  CO 

mill  Ol  CD 

oi  CD 

cn  <C  oi  C-j  ai 

CD 

3  CD  £  CD 

E  U_  3  x 

e  zr 

D  s:  D  CO  6 

Tinea* 


on 

1- 

Q 

Q 

Q 

Q 

a 

N 

a 

a 

Q 

o 

Q 

to 

_l 

Z 

z 

Z 

Z 

z 

z 

z 

z 

Z 

~j|  1 

d 

w 

H 

o 

CO 

c\j 

>  c 

Ld 

C9  Ui 

cr 

t- 

Q  U 

Of 

* 

♦ 

* 

(- 

E 

* 

* 

Of 

01 

at 

Of 

CJ 

Ui  id 

c 

ai 

c- 

c 

c 

c 

c 

cs 

<-■  t- 

ai 

£ 

o 

Of 

Of 

01 

Of 

~* - 

U.  UJ 

j= 

• 

01 

01 

■P 

«w 

Of 

01 

N 

N 

N 

N 

O- 

« - 4 

*i  Q 

p 

c 

C 

c 

Id 

o 

c 

c 

c 

c 

c 

c 

CM 

o 

31 

cr 

ai 

u 

>0 

01 

E 

01 

01 

Of 

01 

Of 

Of 

w — 1 

~o 

p- 

id  CO 

o 

£ 

£ 

a 

H 

o 

£ 

H 

Xi 

XD 

p 

1 

a 

D  Q 

f- 

4* 

■P 

0 

(. 

p 

3 

o 

o 

O 

o 

CO 

~T~"» 

01 

z 

o 

ai 

01 

w 

c 

a 

01 

£ 

u 

fi- 

w 

fi- 

o 

o 

an 

D 

H 

E 

O 

a. 

•H 

o 

P 

o 

o 

o 

o 

1 

1 - 

+» 

o 

a 

x: 

o 

w 

O 

> 

u 

Of 

•M 

H 

H 

4J> 

<o 

a. 

z 

u 

w 

o 

t- 

H 

o 

o 

£ 

£ 

£ 

CO 

ai 

CD 

z 

3 

•rt 

o 

H 

o 

3 

H 

fi- 

o 

u 

u 

u 

o 

a 

fi- 

H 

£ 

C. 

£ 

o 

•H 

‘M 

"f y " 

cj 

a. 

H 

£ 

U 

£ 

P 

u 

H 

Q 

Q 

a 

<c 

z 

u 

•H 

U 

01 

aj 

4= 

I 

1 

i 

CO 

Q_ 

a 

o 

fi- 

•M 

o 

fi- 

U 

n 

CM 

Q  (- 

I  o 

n 

-  £ 

-<  o 

I  I 

ui  [M 


CD 

•jo 

1  1 

ao 

H  1- 

o  — 

(0  Z 

CI>  CD 

>  UJ 

* — i 

_J  z 

UJ 

<  D 

f 

CD  CO 

Z  cr 

z 

ar 

CD  CD 

<t  t- 

<c 

CD 

CD 

cn 

CJ 

n  an 

T"1 

z 

to 

UJ  — . 

1 —  an 

HI 

cn  Q- 

CO  +» 

E 

UJ  (_n 

no  i —  (xi 

cm  — • 


=3* 

o 

— 

—  -- 

—  — 

—  — 

—  — 

—  — 

—  — 

- - 

- - : 

—  — 

—  — 

— 

—  — 

- - 

— - 

— - 

CD 

00 

CD 

\ 

h- 

Q 

a 

o 

Q 

Q 

a 

00 

o 

a 

a 

ra 

«r 

D 

Q 

Q 

Q 

u» 

CM  an 

-1 

z 

z 

00 

z 

Z 

z 

•0 

n 

z 

z 

Z 

Z 

Z 

Z 

4-> 

CDl  6= 

ru 

D 

•0 

(M 

n 

tri 

tri 

»— • 

■  •  * 

\ 

CO 

(M 

>■  => 

OD 

UJ 

t-  m 

CD 

O 

tr 

cn  a: 

i — 

a 

Of 

Of 

Of 

01 

Of 

01 

01 

Of 

Of 

€ 

CD 

an 

UJ 

c 

c 

TJ 

c 

*o 

c 

c 

c 

c 

u 

<C  4P* 

h 

* 

<0 

'*4 

>0 

•H 

aj 

Of 

01 

01 

o 

ra 

QC 

ra 

cj 

-c 

£ 

fi- 

4= 

fi- 

£ 

4= 

JC 

c. 

«4- 

u 

U_  CD 

UJ 

P 

p 

o 

p 

o 

p 

p 

p 

p 

o 

• 

~3 

Of 

01 

r- « 

Of 

01 

01 

Of 

Of 

fi- 

4-> 

Z 

6 

6 

£ 

o 

£ 

E 

o 

o 

o 

o 

^r* 

HI 

o 

o 

u 

fi- 

u 

o 

fi- 

fi- 

fi- 

r4 

fi- 

e 

o 

t- 

o 

o 

o 

£ 

03 

id 

o 

o 

H 

H 

Of 

o 

H 

*-H 

u 

cr 

»- 

Q 

H 

fi¬ 

3* 

JC 

c 

3 

4Z 

£ 

c 

<C 

< 

Z 

JC 

ts 

c 

o 

Of 

H 

u 

u 

u 

Q 

D 

u 

•M 

<4. 

O 

> 

3* 

o 

Q 

Q 

o 

■c  W  I 

-U  O  — ( 

01  ** 

Z  -c  **. 

u 


C  ■a  Q 

o  O  I 

£  e  rj 

wo* 
m  w  ii 

u  m 


1 

CO 

CXD 

UJ  CE 

CD 

QCl 

-J  o 
«  1- 

.  . 

CD 

U.  U 

CD 

UJ 

<c  u. 

l*D  > 

UJ 

t- 

»  1 

_ J 

< 

UJ  LU 

Q_ 

Q  U 

CD  CD 

z 

<C  UJ 

<c 

o 

ac  qc 

cn 

CJ 

Tetrdch 1  or i de 


O  C_3 

J3  CD 

<c  I 

O'  »—• 

m  €  o  =r 

— •  O  O  f- 

l  (_  a 

CO  U_  -O  or 

O  o  tu 

<4-  ai  >Q 

oa  =3  aio 


C  O 

_ I  o 


o 

oo 

CD 

a>  o 


I —  CD  CD 

OC  CD  Ol 

CD  CD 

a.  ai  -«=» 

l_Li  ■ — >  I C U 

ac  a.  cd 


=»>  o 

-*=i  cj 

CJ 

in  CXI  (b 

o  e 


f—  in  CD 

cu  eu  > — •  »2f 

CD  ae  i — 

cj  eu 
' - •  «t  -M 

rn  cc  <n 

u  U.  Q 


.  u 

E  U  - 
d  an 

L  <n  O 
ai  O 

a  ai 

<0  w  o 
G  3  -c 
O  U  -P 
(-  a>  aj 
•c  £  6 

U  ■*> 

O  -*» 
C  ■* 

o  in  6 
ui  •*« 
ti  a>  — i 
6  — 

«  c  c 

•*>3  0 


CD 

""  CXI 

n  i 

— •  IT3 

I 

CO  C=J 
CD  QC 


uj  ixi  a_ 
CD  CD  SC 
<C  UJ  <t 

a_  ac  co 


H  C 

a:  o 

o  -< 

a.  •*> 

UJ  C 

a:  ai 

■*> 

cn  at 

«  c 

X 

H-  L 

O 

a: 

□  l 

U.  0) 

X] 

ai  6 

Z  3 

□  c 

1*4 

H  C 

Z  u 

►h  » 

Ll 

UJ  H 

Q 

Z 

a  « 

z  u 

<  tn 


Bromod  i  c  h  1  o 


PAGE  8  Analytical  Serv  REPORT  LAB  It  84-08-129 

RECEIVED:  08/13/84  Results  by  Sample  Continued  From  Above 

SAMPLE  ID  RB-5-3,  135-140 _  FRACTION  03C  TEST  CODE  GC  801  NAME  EPA  Method  601 /GC 

Date  &  Time  Collected  08/10/84 _  Category _ 


I 


.  o* 
p 

O  3 
N  — * 
\  a 

n  i 

V  o 
ft  u 


.  c 

p  a 

S|  Q. 

P  O 
in  P 
•p  a. 
«  O 

a  p 
oc  o 


a  u 

.  p  p  a 


■o  a  ■o  p 

a  -o  l  3 

•p  a  n 
<p  U.  ,  a 

•P  —I  | 

.  U  to 

£  a  »  in  u 

<0  (1  H  H 

p  m  o  u  a 
on  <0  C 

o  a  -o  a 
p  in  -o  c  -< 

a  -p  o  a  a> 

e  3  -c  £ 
o  p  p  a  p 

p  a  a  c  a 

£  £  6  a  o 

u  -P  £  P 

O  -P  -p  o 

c  -p  a  rM 

o  a  g  o  £ 

in  p  p  u 

a  a  *-«  o  a 

6  —•  —ip 
•p  c  c  £  -P 

p  3  o  u  a 

■p  p  p 

t-  C  _l  P  P 

oc  o  x  u  p  xi 

Q  p  a  a  I  c 

a.  p  3  p  ft  a 

Ui  c  a  . 

QC  a  xi  —i  a 

p  -  c 
U)  a  ^  — i  a 

ip  P  C  Q_  £ 

X  p  Li  -  P 

t-  p  a  a 

o  -a  p  c  o 

oc  a  a  a  p 

□  P  P  £  o 

Ll  a  p  -o  p 

£  o  a  a  £ 

w  e  q.  p  e  u 

2  3  a  u  o  a 

O  c  p  a  p  p 

ip  pop 

t—  c  in  a  —i  a 

•p  a  p  -o  £  p 

2  u  "p  u  I 

ip  a  3  p  o  ft 

U.  in  o  E  » 

uj  ll  a  c  o  ft 

Q  p  p  . 

2  II  £  - 

Q  <  p  . 

2  O  p  Q  Q  — 

<  05  «  2  *  » 


05 

UJ 

i- 

o 

2 


oh 

J- 

in 

_l 

"51  1 

D 

tn 

>  Q 

UJ 

C9  UJ 

tr 

O  =jr* 
-JO  r_ 


+»  no 

at  c_> 


E  * 

f- 

O 

«4-  01 

O  C 

E  >0 

o  n 

(-  p 

n  ai 

a 
f- 
o 


c  c 

ai  ai 

—I 

3>  O 

•C  (- 

P  O 

a  -* 

o  JZ 


—  t- 

s.  o 

u 

1  -C 

(-  u 

p  m 

01  (. 

j-  p 

I  01 

ru  i- 


co 

-O  «Qf 
QO 
CD 

09  O 


LU  "H 

<  D 

i — 

CD  CD 

Z  tr 

Z 

QC 

CD  CDI 

<  i- 

< 

CD 

O 

tn 

u 

o_ 

a m 

T  1 

z 

to 

uu 

»— • 

1 —  On 

M 

ac 

CL 

CO  -U* 

€ 

LU  vj 

rtJ 

1 -  OJ 

era 

»-— • 

r—~t 

o 

X3 

CD 

C_D 

\ 

J- 

in 

■cf  Oj 

oj 

_1 

0*1  € 

ru 

D 

« 

'  •— « 

v. 

CO 

> 

f— 

CO 

UJ 

f— 

in 

CD 

o 

tr 

an 

Ol 

CO 

ct: 

►— 

Q 

CJ  Of 

UJ 

— i 

<C 

J- 

no 

(X  nj 

u 

Ll—  C=J 

UJ 

•  g-H 

■M 

z 

ran 

M 

r— • 

ra 

UJ 

cr 

J- 

o 

<C 

< 

z 

Q 

D 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

D 

Q 

Q 

(h 

o 

Q 

Q 

o 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

o 

z 

z 

z 

z 

2 

S. 

s$ 

0!  s 
Si  S 


01 

0» 

01 

01 

01 

01 

01 

01 

01 

E 

Ql 

01 

C 

C 

T3 

c 

T3 

c 

c 

c 

c 

u 

c 

c 

T! 

01 

'*4 

OJ 

•H 

(U 

OJ 

01 

o 

OJ 

OJ 

■c 

-C 

(- 

JZ 

f- 

£ 

.c 

.c 

£ 

M- 

£ 

£ 

-P 

P 

o 

p 

o 

p 

p 

p 

p 

o 

p 

p 

01 

Of 

H 

0) 

H 

01 

01 

0l 

01 

f- 

0» 

Ql 

E 

6 

£ 

o 

-C 

E 

o 

o 

o 

o 

o 

o 

O 

o 

u 

f- 

u 

o 

(- 

t- 

(- 

H 

u 

(- 

(. 

E 

o 

(- 

o 

o 

o 

JZ 

o 

o 

o 

o 

H 

01 

o 

H 

H 

rH 

H 

(- 

3* 

•C 

c 

3 

£ 

£ 

£ 

£ 

£ 

£ 

ca 

c 

CJ 

01 

H 

u 

u 

u 

u 

u 

u 

•F« 

•H 

•M 

•H 

H 

■H 

> 

3» 

o 

Q 

o 

a 

Q 

t- 

£ 

u 

1 

1 

1 

1 

1- 

-p 

o 

** 

H 

ru 

ru 

1 

01 

H 

.. 

H 

z 

£ 

H 

rH 

H 

»-  c 

I  o 

^  XI 

-  t- 

H  IQ 

-  o 


-a  Q  Q 

O  I  I 

6  ru  n 

o 

(-  H  H 

Ed  I 

in 
c 
•0 
t- 


Ct>  O 
<C  UJ 
a_  cc: 


Tetrach lor  ide 


CD  Ll- 


Ci  =JP 
O  f— 


4J  fO 
Ol  CD 


«o  «*- 

CO 
CD  "•«* 
CD  O 


LU 

1 

0  CO] 

etc 

CD 

CDI 

CD 

CJ 

Q_ 

ai 

■o 

LU 

>  ■■! 

1 — 

OJ 

cn 

rx 

cn 

4J* 

e 

LU 

LJ 

03 

i 

OJ 

cn 

o—  '< 

=3^ 

o 

-Q 

CJi 

CJ 

UI 

m 

OJ 

4J- 

CD 

p  t 

*»— • 

>■ 

=3 

1 — 

f— 

VO 

CD 

c u 

cu 

i— « 

co  ac 

H— 

O 

CLP 

«— « 

<c 

-M 

OJ 

ac 

OJ 

Li- 

a 

ED- 
I  an 

(-  ui  O 
ai  -0 

O  ai 
-P  Ul  TJ 

m  a 

E  3  ^ 
o  (.  -P 

(-  ai  ai 
cc  E 

U  -P 

O  -P 

c 

o  m  E 
in  -w 

dl  •  H 

E 

—  c  c 
■p  3  a 


•p  t- 

u  -p  -o 
ai  i  c 
*>m  o 

0i  . 
■OH# 

.  c 

<  H  o 


H 


M 

L 

c 

CL 

X 

-»H 

UJ 

«. 

P 

K 

(- 

ou 

Of 

O 

"O 

P 

c 

O 

O 

tt 

ai 

«D 

u 

c- 

o 

O 

L 

•P 

£ 

o 

ru 

u. 

01 

l 

■o 

p 

H 

i 

A 

o 

m 

ai 

.e 

in 

w 

€ 

a.  <p 

6 

u 

ar~ 

z 

D 

ai 

u 

o 

<D 

□ 

C 

(- 

a» 

L 

f- 

4-4 

p 

O 

P 

ao 

1- 

C 

i/» 

ai 

H 

ai 

n 

*~4 

<U 

p 

X 

p 

CO 

i 

z 

u 

U 

l 

ru 

p  —4 

n 

»— l 

in 

3 

p 

o 

i 

L. 

IP 

o 

e 

« 

ao 

CO 

LU 

II 

ai 

c 

o  ru 

o 

ac 

a 

L 

2 

II 

X) 

.  . 

r — i 

Q 

< 

H 

• 

a 

i — i 

Z 

U 

a 

Q 

ru  uu 

« 

cn 

<x  z 

* 

* 

— •  D> 

LU 

to 

1—4 

_ 1 

LU  LU 

Q_ 

UJ 

CD  CD 

Z= 

►- 

<C  LU 

<c 

O 

OL.  CK 

CO 

z 

w 

> 

o 

z 

>  □ 


J  Q  t- 
«!  ui  o 
>  -  < 

sg  i 


ac 

CD 

a_  -o 

LU  cu 

ac.  -  • 

«S*- 


•H  > 

■t>  —•  GO  ui 
3Q<r  1 

«-*  o  >« 

m  u  O'  o> 
C  U  K- 
<  i  « 

o  o  . 
era  c 

IQ  i-l 

■w  .  4» 

-o  iO  » 
U  3  3 

OCI  001  CL  < 


TJ  £  01 
01  u  t- 
5  '*1  ■»* 
--  0-  3 
O  -P  O 
<4-  01 

l  tj  l 
o>  c 
a  U  c 
o 

C  4- 
O  C 
•1  O  D 
V  £  h 
4  4>  H 

e  oi  -o 
t-  o 
(.  o 

<*-  o  m 
C  • 

0£H 


CD 

>•  ro 

(— 

cu  CD 

CO  CD 


C  CO 

3o 


o»  a  e 

•p  e  t. 

o  m  h 

Z  m  «*- 


CO  a. 

LU  u 


tn 

Lkl  to 
«  0.  O 

■p  o  jc 


ran  u  <  O 
, — ■  LlI  *-i  LU  <0 
«TJ  n 
C  <  J  O  U  U 
<C  u  u  cj  II  O 


in 

LU 

0. 

o  tn 

fr-4  m 

•  a, 

■*»  -  u  u 

O  g  M  M 

C  3 

O  -  -  * 

£3  *  6  -P 
0-  01  3  10 
->  C  -  M- 
U  O  "O  — • 
-  «  O  3 

coir  coftn 


n  ui  iu 
o  < 
u  o  <  o 

ISZII) 


o 

■p  u 

c  u 
at  p 
6  m 

>o  at 
0-  CL 
C  u 
x  O  01 

•p  in  c 

®  3 

3  l  m 

<03 


cr>  cu 

<r  lu 

a_  ac 


K  >  > 
ZZK 
UJ  <  *- 
«  a.  j 
jr  « 
u  o  u 
u  < 
Ll 


u  CM 

CO)  O  t- 

O  X  TJ  I  01 
u  O'  C  O  CM  tj 
at  x  Ifl  CM  -•  C 
ac  03  £  X  CM  3 

Q  Z  cn  UJ  *  LU 
HUZ1  o 
x  <  >  -  ** 

^  <  K  H  O  O 

Khl-  .  > 

O  0.  z 

3 


<C  N 

^  o  o  £ 

Ll_  O  <  CD  -J 
__  O  *■*  *«  Ci 
I —  «■«  |  I  !» 

as  i  in  in  in 
lu  in  n  n  o 

Cl  O'  ^  r-  — 


uj  h  aj  n  ^ 

_ i  i  i  i  i 

CL.  >0  >0  >0  'O 
JET  I  I  I  I 
<aoaa 
co  ix  cc  <r  oc 

-I  cm|  n|  <1 
olot  ol  ol 


i 


in 

o 


O  =3^ 

-a  *- 


-4~>  03 
CU  o 


<t 

lull 

_ 1 

UJ 

_l 

>0 

9 EZ 

u 

<C 

r 

, 

CD 

UD  «#• 

ao 

i-  t- 

c_>  "-•* 

(0  2 

C£»  Or- 

>  Ul 

o 

_1  2 

UlI 

<  D 

f— 

CD  CD 

Z 

CE 

at 

CO  CD 

«  1- 

CD 

CD 

CO 

OL_  CU 

TCS 

z 

UJ  ■ — • 

I —  cu 

M 

at  ol 

CD  +» 

e 

Ul  o 

«TJ 

1 —  <u 

cm 

=jn 

CD 

jd 

CD 

05 

CD 

c 

in 

» — l  CU 

O 

CD  6 

TH 

. — « 

• 

c 

>■  =* 

2E  1 — 

00 

f—  in 

CD 

O 

cu  cu 

— •  o« 

CO  c*= 

1 — 

a 

CD  CU 

UJ 

• 

<C  U* 

t— 

m 

ct  oj 

u 

i_i 

U_  CD 

UJ 

n 

UJ 

1- 

_ 1 

Ul  UJ 

a.. 

a  u 

CD  CD 

y 

z 

<  Ul 

<c 

o 

ol  at: 

CD 

u 

-Dichloropropane 


i 


r* 


A 


r 


* 


CL* 

>* 

CD 

CD 

CD 

<c 

lT> 

y-4 

O 

e 

CD 

S3" 

»— a 

CD 

-43 

f— 

1 

O 

era  u_ 

•o 

car 

i 

cu 

o 

o 

CU 

p 

i 

*o 

■ — 

4J 

O' 

D 

h- 

a* 

OJ 

N 

*H 

CD 

3 

cu 

CD 

\ 

CU 

3E 

n 

1 

•  < 

\ 

o 

4J- 

<c 

ru 

u 

esa 

cr 

a_ 

<c 

CD 

LU 

Of 

_ 1  cd 

c 

LU 

t- 

01 

01 

a. 

<c 

p 

o 

2: 

m 

t- 

•h 

OL 

Ol 

o 

■  < 

a» 

t- 

CD 

x 

o 

-43 

H” 

pH 

QO 

JZ 

CD 

OJ 

u 

CD 

o- 

t- 

•H 

Ol 

CD 

T3 

OU 

T3 

p 

LU 

* — 

01 

•o 

1 

D 

I— 

cd  ao 

•h 

01 

n 

pH 

QC 

CD 

Ol 

<4- 

U. 

Of 

CD 

CD 

•p* 

H 

1 

a_ 

OJ 

TCD 

.  U 

1 

o 

LU 

F— « 

H— 

CL* 

€  oi 

in 

u 

ac 

CL 

era 

4J« 

(Q  a 

,  pH 

H 

GS 

LU 

U 

f-  in  O 

u 

01 

ai 

h— 

OJ 

Ol 

41 

c 

cn 

P~-H 

o  a 

T> 

Of 

P— * 

-P  « 

33 

C 

pH 

CD 

<TJ  •-< 

O 

OJ 

o» 

X3 

CJi 

6  3  -c 

4= 

CD 

O  f- 

P 

Ol 

p 

LT» 

■m—t 

CU 

t-  Of 

Ol 

c 

Of 

■M 

CDI 

JZ  JZ 

e 

»u 

o 

i^— € 

■  *— • 

u  P 

-C 

t- 

>■ 

rD 

2: 

h- 

o 

p 

p 

o 

t— 

cn 

CD 

c 

•H 

Of 

pH 

<u 

<u 

1—4 

O  ui 

E 

o 

jC 

CD  ae 

k — 

u» 

■H 

(- 

u 

CD 

CU 

Ol  01 

pH 

o 

OJ 

» 

<XL 

-*-> 

E 

pH 

f- 

03 

ae 

OJ 

c 

c 

-c 

P 

u_ 

Q 

P  D 

o 

u 

Of 

■  • — • 

■H 

■H 

p 

+» 

i- 

C  _l 

p 

(- 

=T> 

QC 

o  ^ 

u 

p 

o 

■ - 4 

O 

•**  o 

01 

1 

c 

03 

Q- 

P  D 

p 

OJ 

01 

C= 

LJ 

c 

Of 

«. 

<c 

IE 

Ol 

•o 

H 

Ol 

p 

c 

U3 

01 

< 

H 

»0 

w 

P  c 

X 

£ 

M 

I 

H 

UJ 

p 

Jm 

K 

J- 

Of 

Of 

O  T3 

-p 

c 

o 

& 

(E 

01 

OJ 

<n 

u 

CD 

O 

C-  «P 

JZ 

o 

51 

CD 

L» 

01  (- 

'O 

p 

H 

•  * 

.o  o 

01 

Ol 

£ 

1 

(fl 

g  a.  -p 

E 

u 

Hi 

LID 

Z 

a  a 

u 

o 

01 

cr- 

o 

C  (- 

cu 

{- 

(- 

If  | 

►4 

p 

o 

p 

QO 

h- 

C  in 

01 

pH 

Ol 

^  i(V 

- 

m  1 

nj  -p 

•a 

JZ 

p 

9S 

CD 

1 

z 

u  — < 

u 

1 

■8 

■  ■■ « 

43 

M 

in  3 

p 

o 

CM 

— — 

1 

LL 

m 

o 

E 

CD 

ca 

Ul 

II  « 

c 

o  (M 

CD 

ae 

Q 

u 

u 

z 

II 

JZ 

.  . 

CD 

Q 

<  -l 

•r4 

CD 

t — t 

Z 

U  -4 

Q 

a 

lH 

LU 

< 

cn  < 

Z 

♦ 

« 

'<f 

D- 

LU 

►— • 

_ 1 

(0 

UJ 

LU 

ou 

UJ 

CD 

CD 

~v~ 

t— 

<c 

LU 

<c 

o 

ex. 

CJC 

(33 

z 

b 


Ll~> 

o 


oo 

o 


oo 


CD 

o 


cd 

sO 


r. 


o 

can 

ai 


<o 

o 


C>M 

in 

"51  I 

>  Q 
ca  Ul 

(- 
Q  <J 
UJ  Ul 

M  \— 

U.  Ul 

M  Q 

t£ 

ui  in 

>  Q 
Z 
D 
O 

CL 

£ 

o 

u 


JEZ 

c 


cd 

•o 

CD 

CD 


OO 

o- 

cd 


CD  OO 
CD  O 
CD 


*1 


j- 

N 

Q 

Q 

a 

Q 

Q 

a 

a 

a 

Cl 

a 

a 

_j 

Z 

Z 

z 

Z 

Z 

z 

z 

z 

z 

z 

z 

D 

N 

in 

UJ 

CE 

Ol 

* 

♦ 

* 

p 

€ 

* 

* 

Of 

01 

Of 

Of 

c 

Of 

t- 

c 

c 

c 

c 

01 

JO 

o 

Of 

CM 

CM 

CM 

JC 

0i 

01 

0i 

P 

<♦. 

01 

01 

*4 

*i 

N 

HI 

•p 

c 

c 

c 

UJ 

o 

c 

c 

c 

c 

c 

c 

01 

* 

0) 

Of 

6 

01 

01 

Of 

Of 

Of 

o 

x: 

a: 

a 

0 

-C 

>H 

xs 

X) 

X3 

JO 

p 

P 

p 

o 

u 

p 

cr 

o 

o 

O 

o 

o 

01 

01 

p 

c 

ca 

01 

jC 

p 

p 

P 

p 

E 

o 

a 

■p4 

o 

p 

o 

o 

o 

o 

Q 

£ 

o 

u 

o 

> 

p 

a# 

iH 

pH 

•H 

fH 

Z 

u 

p 

o 

p 

o 

o 

x: 

4T 

JC 

JC 

D 

•H 

o 

r-4 

a 

p 

CJ 

u 

u 

u 

O 

p 

•-4 

£ 

£ 

£ 

o 

•H 

•H 

■H 

0. 

h- 

JO 

u 

£ 

P 

u 

^■4 

Q 

Q 

a 

£ 

u 

•H 

u 

CM 

* 

jC 

1 

1 

1 

O 

o 

P 

H 

O 

p 

u 

n 

CM 

CJ 

E 

V~ 

a 

p 

p 

01 

« 

- 

o 

1 

i 

o 

CM 

p 

^■4 

r4 

H 

p 

ru 

n 

H 

H 

p 

-a 

«. 

x: 

1 

01 

•*■4 

H 

** 

cj 

CM 

H- 

a 

«. 

i 

1 

tH 

in 

CM 

CM 

□L-  Ox 

*o 

LU  — • 

J - 

ax 

at:  cx 

CO 

*P> 

e 

UJ 

K-J 

OJ 

1 — 

ax 

CO 

>  ' « 

*— € 

CD 

■4- 

JO 

00 

CD 

\ 

Uf 

CO 

ax 

-0 

-M 

CD 

iH 

. - 4 

>  =D 

J— 

00 

un 

CD 

O 

Of  ax 

* — « 

co  arc 

a 

C_D 

ax 

UJ 

<c 

4P 

i- 

no 

QC 

Ol 

CJ 

u 

UL. 

CD 

Ul 

•—* 

Z> 

4-> 

z 

0— * 

■  ■■  < 

na 

UJ 

cz 

J- 

<c 

< 

! 

Q 

i-  t- 

w  z 

>  UJ 

_i  £ 

<  o 

z  CE 

<  i- 

in 
z 


z 

< 

u 

in 


1 


o 

in 

UJ 

a. 


Q 

a 

a 

a 

a 

m 

Q 

Q 

00 

a 

a 

a 

a 

a 

Z 

z 

z 

z 

z 

T*4 

6 

Z 

Z 

iri 

z 

z 

z 

z 

z 

i 

ltd 

cn 

OO 

^  ru 

CD  i 

^  -o 

I 

oo  co 
Q  ac 


Of 

Of 

CM 

Of 

Of 

Of 

Of 

Of 

CM 

E 

Of 

01 

Of 

c 

c 

c 

TJ 

c 

c 

C 

C 

p 

c 

c 

Xf 

«u 

»TJ 

•H 

OJ 

OJ 

CM 

OJ 

Of 

o 

0J 

0J 

■r4 

-c 

x: 

P 

JC 

P 

£ 

X 

X 

£ 

<p 

X 

.£ 

P 

-p 

<p 

o 

■p 

o 

-p 

P 

p 

p 

o 

p 

p 

o 

01 

CM 

Of 

•H 

Of 

01 

Of 

Of 

p 

Of 

Of 

E 

E 

JC 

o 

X 

E 

o 

o 

o 

o 

o 

o 

X 

o 

O 

a 

p 

CJ 

o 

p 

p 

p 

*■■4 

p 

p 

u 

p 

E 

o 

p 

o 

o 

o 

X 

o 

o 

OJ 

o 

O 

^4 

Of 

o 

l"*4 

F"4 

pH 

CJ 

r«4 

P 

a 

P 

ZJ* 

x: 

c 

D 

JC 

XT 

JC 

x: 

JC 

P 

z 

jC 

03! 

c 

u 

CM 

r-t 

u 

u 

u 

u 

u 

Of 

o 

u 

<P 

•*■4 

■f4 

■w4 

••■4 

J— 

a 

> 

o 

a 

a 

O 

a 

p 

a. 

JC 

p 

i 

i 

1 

i 

h- 

c 

£ 

-P 

o 

r4 

CM 

CM 

1 

o 

O 

Of 

* 

- 

-O 

u 

Z 

X 

H 

iH 

»«4 

T* 

p 

u 

1 

^4 

0J 

Ml 

- 

CJ 

c 

m 

t- 


v> 

c 

n 

L 


LTD 


CD  CD 
<C  UJ 
CX-  QC 


«c 

CO 


UJ  ET 

_i  a 

•-*  j- 

lL  U 

< 

<  u. 

t- 

< 

Q  u 
Z 

o 

CJ 


z 

< 

CJ 

in 


CM 


Bromodichloromethane 


<5 

k- 

CJ 

a 

a 

Q 

Q 

in1 

_s 

Z 

Z 

z 

Z 

Z 

ol 

o 

in 

> 

Q 

UJ 

a  ui 

tr 

k- 

a  u 

01 

♦ 

* 

* 

(~ 

CJ 

Ui  Ui 

c 

Of 

C5 

h-4 

k— 

Of 

X 

^ — 

h. 

Ui 

X 

<u 

01 

01 

<p 

isr> 

V - • 

k— 4 

a 

«p 

c 

c 

c 

Ui 

co 

o> 

car 

a 

oi 

oj 

OJ 

0) 

»■■■• 

-a 

(— 

Ui  in 

o 

x 

X 

Ql 

H 

i 

a 

> 

a 

f- 

«p 

«p 

o 

3» 

CO 

■o 

an 

? 

o 

a> 

cu 

u 

c 

CO 

o 

CU 

o 

r*4 

E 

o 

a 

•H 

1 

■ — 

o 

a 

x : 

o 

u 

o 

> 

4L> 

not 

u. 

z 

u 

t~ 

o 

p 

H 

CO 

cu 

CO 

r 

o 

■w 

o 

o 

3* 

o 

o 

F- 

r-4 

X 

w~*i 

X 

# 

CJ 

a. 

h- 

X 

u 

X 

<P 

<c 

z 

u 

■H 

u 

01 

era 

QL— 

o 

o 

f- 

•04 

o 

<c 

UlJ 

CJ 

6 

h- 

a 

u 

_ 1 

o 

1 

i 

o 

LU 

cn 

t- 

ru 

n 

e> 

X 

« 

X 

<C 

ac 

•04 

H 

H 

U 

a 

- 

1 

1 

tH 

ui 

DJ 

•H 

v - « 

U 

o 

<o 

ao 

k- 

V- 

CO 

in  z 

CO 

a- 

>  Ui 

CO 

_i  r 

UlJ 

<  D 

ca  ao 

Z  a: 

z 

ae 

CO 

0 

<  t- 

« 

C3 

CO 

in 

u 

a.  ai 

X3 

z 

in 

LjlI  ■ — • 

h— 

ai 

M 

□e  cx. 

cm 

e 

UJ 

LJ 

t — 

aj 

am 

. — • 

*■■■■« 

=3T< 

o 

'i- 

-- 

—  — 

—  — - 

—  — 

—  — 

-O 

<LJ> 

CO 

CO 

■■s. 

h- 

Q 

a 

Q 

a 

a 

W> 

cm 

ai 

'O 

_j 

Z 

z 

z 

z 

z 

4-> 

CO 

e 

-r~* 

o 

i-  t 

•  • 

in 

>■  => 

i — 

CO 

u 

f-  in 

CO 

o 

CK 

ai  cu 

»■■■■« 

cm  ce: 

i— 

a 

a» 

* 

01 

Of 

cU 

c_ji 

CM 

Ui 

c 

c 

*o 

c 

XJ 

- — • 

<r 

4-> 

k— 

01 

0) 

•H 

0) 

•*■4 

•XI 

ae 

•n 

CJ 

a: 

X 

F- 

X 

u 

u 

u_ 

o 

UJ 

-p 

«P 

o 

<P 

o 

'  • — 1 

a 

ai 

n 

*-H 

CU 

H 

4-> 

z 

6 

E 

X 

o 

X 

=X1 

>-4 

O 

O 

u 

t- 

CJ 

F- 

6 

o 

<u 

Ui 

o 

o 

^-4 

cu 

c 

h- 

Q 

•—4 

3 

X 

c 

<c 

< 

Z 

X 

G3 

c 

CJ 

cu 

a 

o 

CJ 

■H 

o 

> 

3» 

a. 

X 

E 

<p 

O 

cu 

u 

Z 

CO 

aa 

< 

w—t 

1 

L O 

r"v. 

■  ■■  ■ 

aa 

_ 

cm 

o 

i 

-o 

ao 

CO 

UJ 

tr 

CO 

ae 

_i 

□ 

k- 

z 

.  . 

CO 

u. 

u 

< 

ca 

> — < 

< 

u 

UJ 

< 

u. 

in 

UJ 

V- 

i — • 

_ 1 

< 

UlJ  UlI 

a_ 

a 

u 

co  co 

JEZ 

z 

<C  UJ 

<c 

a 

n  ae 

cm 

CJ 

a 

Q 

Oi 

Q 

a 

a 

CJ 

z 

Z 

z 

Z 

z 

z 

z 

E 

cu 

01 

01 

01 

c- 

c 

c 

c 

c 

o 

Ql 

01 

01 

01 

a* 

01 

N 

IM 

M 

•M 

o 

c 

c 

c 

c 

c 

c 

E 

0> 

cu 

a» 

01 

01 

Of 

o 

X 

X 

X 

X 

X 

c- 

•p 

3 

.  o 

o 

o 

o 

C3 

01 

X 

w 

J- 

F- 

w 

o 

<p 

o 

o 

o 

o 

Of 

p-4 

r-4 

p-4 

o 

o 

X 

X 

X 

X 

f- 

CJ 

u 

u 

u 

X 

o 

•H 

•04 

•H 

u 

H 

a 

a 

a 

01 

X 

i 

i 

1 

(- 

u 

n 

CM 

-p 

<0 

- 

01 

H 

H 

1-4 

h- 

■p 

1 

a» 

CM 

h- 

CM 

r4 

H 

a 

CJ 

Q 

Q 

Q 

CM 

a 

Q 

Q 

Q 

CJ 

z 

z 

Z 

Z 

Z 

z 

Z 

Z 

Z 

z 

6 

ai 

01 

Of 

a* 

6 

0l 

01 

01 

01 

cu 

cu 

c 

c 

c 

c 

u 

c 

c 

T3 

c 

c 

c 

■n 

Of 

TJ 

0l 

o 

a> 

OJ 

0J 

OJ 

QJ 

X 

X 

X 

X 

c*- 

X 

X 

U 

X 

a. 

CL 

-p 

X 

-P 

•p 

o 

<p 

*p 

O 

<p 

O 

o 

cu 

01 

cu 

cu 

F- 

01 

01 

r»«4 

ai 

F- 

F- 

E 

◦ 

o 

o 

O 

o 

o 

X 

E 

a 

CL 

o 

F- 

F- 

F~ 

p4 

F- 

w 

u 

0 

o 

o 

(- 

O 

o 

o 

X 

o 

o 

OJ 

F- 

F- 

F- 

o 

i-4 

u 

p4 

5- 

O 

O 

O 

D 

X 

X 

X 

X 

X 

-P 

p4 

i-4 

u 

u 

u 

u 

u 

01 

X 

X 

X 

<+- 

•r4 

•r4 

H 

•  ^4 

04 

H 

u 

u 

u 

o 

CJ 

CJ 

a 

a 

F- 

•P’4 

•p4 

H 

F- 

1 

1 

i 

i 

k- 

C 

a 

a 

O 

^4 

cu 

OJ 

1 

O 

o 

i 

i 

>H 

* 

» 

^4 

X 

E 

CM 

n 

X 

H 

H 

1~4 

- 

f- 

o 

u 

1 

r4 

<v 

F- 

^4 

p4 

•p^ 

Ui 

CJ 

03 

I 

F- 

c 

i^ 

in 

h* 

OJ 

c 

w 

0J 

«p 

F- 

•P 

t-4 

-  A  ^  - 

i 


ou 

> 


O 

CD 

X3 

CD 

<x 

'-'-a. 

m 

, _ | 

cd 

o 

XT' 

—— « 

CD 

~a 

d 

1 

d 

O 

oo 

Id 

•O 

cn 

OP 

CD 

o 

cu 

P 

1 

T3 

■ — 

4-> 

O'- 

D 

CU 

rtJ 

N 

H 

ao 

ZD 

cu 

O 

\ 

ai 

d 

Z= 

n 

l 

yf 

•  • 

o 

4-> 

C 

CM 

u 

CQ 

d 

CX. 

<C 

CD 

UJ 

cu 

_ 1 

t_D 

c 

LU 

t- 

op 

3ET 

CU 

CL 

C 

P 

Q 

z: 

in 

u 

CL 

ai 

o 

•— «| 

cu 

L 

cd 

cr 

o 

~o 

*«• 

ao 

#■■4 

X 

o 

* 

u 

CD 

Or- 

s- 

•H 

OP 

C3 

TP 

ai 

T5 

P 

LU 

a> 

TJ 

I 

D 

P— 

Q  OO 

•m* 

<u  n 

r4 

ac: 

CO 

Ol 

<♦- 

X 

Op 

cd 

o 

•iH 

■H 

t 

CL. 

(U 

“CD 

u 

1 

O 

LU 

h— 

cu 

E 

aj 

»n 

u 

ate 

cx 

CO 

4^ 

* 

Q.  H 

e 

LU 

CD 

f- 

in 

o 

u 

OP 

no 

h— 

CU 

Ol 

<1 

c 

cn 

»— 4 

O 

cu 

TP 

ai 

« 

p 

in 

*a 

c 

CD 

<n 

■t4 

o 

<u 

D* 

-CD 

O 

E 

3 

x: 

x: 

CD 

o 

L 

p 

OP 

p 

l/l 

CO 

CU 

L 

ai 

a p 

c 

OP 

-4-> 

Ol 

e 

x: 

x: 

6 

* 

o 

-  •— « 

u 

X? 

X 

u 

>■ 

ID 

" J*1 

, — 

o 

-p 

p 

o 

t— 

ut 

CD 

c 

Op 

tH 

cu 

cu 

i— « 

o2? 

o 

in 

E 

O 

X 

cn 

cc: 

( — 

<n 

L 

u 

cd 

CU 

ai 

cu 

O 

t> 

— • 

<r 

E 

rH 

c- 

«D 

cxc 

na 

■H 

c 

c 

£ 

p 

«_< 

u_ 

O 

P 

D 

o 

u 

op 

■ — 4 

•H 

■H 

p 

4-> 

k 

c 

-J 

p 

(- 

ar 

' 

cc 

o 

\ 

u 

P 

TP 

* — • 

o 

a 

OP 

1 

c 

no 

X 

-p 

D 

-W  CM 

<u 

e= 

UJ 

c 

ai 

„ 

<c 

X 

cu 

TP 

H 

op 

p 

„ 

c 

UJ 

op 

< 

H 

m 

*■— 

L 

C 

0- 

X 

I 

lii 

p 

K 

L 

CU 

ai 

O 

T3 

p 

c 

o 

CD 

a 

a» 

nj 

nj 

L 

CO 

o 

L 

p 

JZ 

o 

«■■■< 

X 

Ol 

L 

TP 

p 

pH 

1 

-O 

O 

OP 

ap 

X 

UD 

UJ 

E 

CL  P 

E 

u 

r— 

z 

D 

at 

UP 

0 

Tl 

a 

C 

L 

ap 

L 

L 

p 

O 

P 

OO 

_ 

h 

C 

in 

ai 

»~4 

Op 

T) 

P 

TP 

X 

P 

i 

2 

U 

*■*4 

u 

1 

~o 

►— 

in 

3 

P 

o 

ru 

i 

X 

m 

O 

E 

OD 

03 

X 

II 

cu 

c 

o  ca 

CZJ 

cx: 

Q 

L 

L 

> 

Z 

11 

43 

.  . 

CD 

a 

< 

•■h 

■*-« 

* 

a 

> — • 

z 

o 

**>4 

Q  Q 

H 

LU 

< 

U) 

< 

Z 

♦ 

# 

oo 

LU 

_ 1 

UJ 

LU 

LU 

a_ 

X 

O  CJ 

X 

<c 

LU 

<t 

a 

Ol- 

az 

cn 

z 

4 


1 

O  O 

J— 

a 

a 

co 

-J 

z 

z 

Dl 

D 

W 

>  Q 

Ui 

C9  Li 

(E 

t- 

Cj  u 

a 

* 

CD 

Ui  Ui 

c 

c *> 

*-•  1- 

on 

-X — 

l L  Ui 

-C 

a* 

i r* 

1-4  Q 

<p 

c 

o 

O  =3" 

a 

cu 

* 

HI 

-O  P— 

uj  c o 

o 

.r 

1 

CD 

>  a 

p- 

xP 

an 

-cd  on 

z 

o 

on 

cd 

o  ai 

D 

E 

i 

x:  -u 

O 

Q 

X 

o 

xi- 

ftJ 

a. 

Z 

u 

ao 

a>  o 

r 

D 

o 

zc 

o 

O 

p- 

u 

0. 

JC 

<c 

z 

u 

C9 

a_ 

o 

o 

<c 

LXJ 

o 

E 

_ 1 

o 

LlJ 

in  tj 

p- 

XT 

o 

jO 

<C 

CE 

••h 

Q 

, 

o 

~o  xi- 

ao 

1-  J- 

CD  - — 

w  z 

CE»  Or- 

>  UJ 

CD 

_!  Z 

LLJ 

C  D 

1 — 

a  ao 

Z  IE 

z 

ac 

CD  CD 

<  1- 

< 

CD 

CD 

(0 

u 

QL_  CU 

"TJ 

z 

CO 

1  i  1  ■ - l 

1 —  ai 

1-4 

CD 

— 

—  — 

-O 

CD 

00 

CD 

s. 

a 

Q 

in 

*4”  cu 

»0 

_l 

z 

Z 

-M 

CD  e 

H 

D 

f— • 

•  »  € 

\ 

CO 

> 

ZD 

zz.  1 — 

03 

Ui 

P— 

in 

CD 

O 

IE 

cu 

OJ 

— •  o« 

cm 

C1C 

1 — 

Q 

01 

cu 

CD  CU 

UJ 

C 

c 

<C  -4-» 

J- 

TJ 

na 

ac  «tj 

U 

-C 

.C 

u 

U_  CD 

UJ 

xP 

xp 

■  ^-§ 

D 

0) 

ai 

Z 

E 

E 

ran 

4-4 

O 

O 

u 

E 

rn 

UJ 

o 

o 

c 

Q 

*— 4 

t- 

<C 

< 

Z 

X 

03 

Q 

D 

RADIMi: 

CMPonimoN 

PAGE  10  Analytical  Serv  REPORT  LAB  t  84-08-105 

RECEIVED:  08/10/84  Result;  by  Sample  Continued  From  Above 

SAMPLE  ID  R8-6-4,  195-260 _  FRACTION  04C  TEST  CODE  QC  6Q1  NAME  EPA  Method  601/GC 

Date  &  Time  Collected  08/09/84 _  Category _ 


J 


.  at 
~  -p 
O  3 
N 

n.  at 
n  i 

-X.  o 

ru  u 


at 
.  c 
u  at 
at  a. 
4J  o 
tn  u 

•rl  Q, 

cn  O 

at  (. 
a:  o 


•n 

u 

p 

>p4 

Of 

T3 

01 

•o 

p 

01 

Tf 

1 

3 

Of 

n 

*■*4 

U. 

Of 

•*< 

1 

u 

i 

o 

E 

a# 

in 

u 

* 

QL  'H 

•ft 

P 

cn 

o 

u 

Of 

at 

>0 

c 

O 

Of 

'O 

Of 

P 

in 

C 

dJ 

■ft 

o 

d) 

3* 

E 

3 

-C 

XL 

o 

p 

p 

0) 

P 

p 

a; 

01 

c 

Of 

-C 

x: 

E 

01 

o 

u 

P 

-c 

p 

o 

p 

P 

o 

c 

■*«4 

0» 

H 

o 

W 

6 

o 

JC 

W 

•H 

p 

u 

Of 

Of 

o 

* 

6 

»H 

p 

■H 

c 

c 

XL 

p 

P 

3 

o 

u 

01 

p 

c 

-J 

p 

P 

ct 

o 

\ 

u 

P 

Tf 

a 

■•-4 

a 

a* 

1 

c 

a. 

3 

p 

CM 

dJ 

Ld 

c 

Ol 

CE 

01 

-o 

H 

01 

p 

c 

U) 

Of 

< 

d> 

p 

c  a. 

-C 

X 

■H 

UJ 

„ 

p 

y- 

p 

01 

Of 

a 

*o 

p 

c 

o 

CE 

a i 

dj 

p 

o 

p 

■p 

jC 

o 

Ll 

ai 

p 

*o 

P 

.a 

o 

01 

Of 

JC 

cn 

E 

au  p 

6 

u 

z 

3 

Of 

o 

o 

dl 

o 

C 

p 

01 

p 

P 

*-4 

p 

o 

P 

y- 

C 

in 

Oi 

Of 

*— < 

* 

p 

TD 

£ 

p 

z 

u 

*H 

u 

1 

4-4 

in 

3 

P 

o 

ru 

Ll 

in 

o 

E 

„ 

UJ 

II 

<u 

c 

o 

ru 

Q 

P 

p 

«. 

Z 

II 

-O 

a 

< 

H 

■•>4 

* 

z 

u 

H 

a 

Q 

i-H 

< 

cn 

< 

z 

* 

* 

t n 
ai 
v- 
O 
z 


mJk 


* 


Rftpjfl;: 

PAGE  11  Analytical  Serv  REPORT  LAB  (t  84-08-105 

RECEIVED:  08/10/84  NonReported  Work 

FRACTION  AND  TEST  CODES  FOR  WORK  NOT  REPORTED  ELSEWHERE 


CD 

a.  o 


1  >  N 

4*  «— •  OD  ^ 

a  m  t  nj  N 

1  X  "If 

m  u  o>  ai  | 

cm  t-  <* 

<  q_  x  in 
o  o  .  <r 

croc 

m  -i  ~ 

•i  -«  .  -P  CM 

■a  O  O  in  >-• 

m  in  3  in 

a:  cd  a.  <z  ~ 


>  Ctl 

cu  CD 

an  o 


CD 

CJ 

cn 

i —  iu 

an  q. 

LU  U  U 

|  l-H 

a 

>■  .  *  ■*> 
f—  E  -o  m 
OJ  3  x  C 

an  -i  i-  o 

U  O  -Q 
M  H  ^ 

ra  m  f  m 
«-»  u  u  u 


o  in 

v  u 

a. 

o  o  in 

•o  *-«  iu 

cn  ai  a. 

Ill  -a  4j  .  o  u 

o.  o  m  G 

a  .c  c  a 

i  4»  O  -1  .01 

ii  a  o  E  # 

-  E  t-  o<  3  m 


c  m  c  n|«- 

o  <  u  o  Oh 
Ml  •"  H  O 

uj  a  e  tnl 


■U  H  <t 

=»*  U  <  O 

■ — ■  uj  •  i±i  >0  n  ai  ui 
•n  n  o 
ccjoiuumx 
cuuuiioizztn 


c  u 

'tl  x  m  oi 

!  -w  in  c 

in  3 
— >1  3  c  m 
Ql<  o  2 


m- 

m 

C  <3  -a 

■rt  \  0| 

t-  QD  x 


o  v  -a 


C£»  c_j 

C  uj 

au  ac 


C  M  >  > 

UJ  ZZh 

I-  UJ  <  11 

t-  *-•  o.  _j 

<t  -I  E  - 

o  O  u 

u  < 

IL 


u  in  c  a  rj|  -at 
ai  v  ml  ml  -  cl 
trl  ml  ui  ii  ojl  3 i 

q  z  in  uj  *  uj 

HlilZl  O 

*  c  > 

i<GChOQ 
tr  i-  t-  :> 


Bromodichloromethane 


CO 

-n  e 
o  o 


o  =«* 

43  (P- 


ra 
at  cj 


<JC  O 
_l  CJ 


o 

43  «=3- 

oo 

CJ*  ^ 

cj*  in 


-C 
It  u 
P  h  g 


o 

T3 

Of 

T3 

P 

LU 

ai 

T3 

1 

D 

1 — 

a 

oo 

•H 

ai  n 

H 

Ctl 

CJ  Ol 

<*- 

ll_ 

Ol 

CD 

CJ* 

■H 

^■4 

1 

a_ 

am 

"■  i 

U 

1 

o 

L U 

P— 

OJ 

e 

at 

•» 

tn 

u 

at 

cx 

cn 

4-> 

fTJ 

CL 

H 

H 

€ 

LU 

LJ 

F- 

in  O 

U 

at 

03 

i— 

Ol 

O! 

>0 

c 

cn 

i— « 

o 

at 

TJ 

at 

r— • 

p 

-o 

C 

H 

CD 

nj 

•H 

o 

<n 

D» 

X3 

O 

e 

3 

-C 

CJl 

o 

f- 

-P 

QJ 

-P 

cn 

«=f- 

CU 

F- 

ai 

ai 

C 

ai 

-M 

ol 

£ 

-c 

.c 

6 

o 

»— « 

■  •— « 

u 

p 

£ 

F- 

>■ 

^1 

1 - 

o 

■P 

P 

O 

r- 

un 

CJ 

c 

T+ 

ai 

H 

aj 

aj 

t — a 

o 

0 

6 

o 

-C 

an 

as 

in 

•H 

F- 

u 

CJ* 

OJ 

Or 

OJ 

O 

n j 

. — « 

<c 

4m 

E 

iH 

H 

F- 

■TJ 

oc 

03 

*H 

c 

c 

■C 

P 

<_l 

u_ 

CZJ 

P 

D 

o 

u 

at 

•  4 

•iH 

H 

-p 

►—4 

F- 

c  a. 

4= 

X 

■*h  LU 

..  P 

h- 

F- 

at  at 

O 

TO  -P 

c  o 

tr 

at  ftJ 

OJ  F- 

o 

□ 

F- 

p 

4=  O 

CJ 

IL 

ai 

F-  TJ 

P 

.o 

o  at 

at  ^ 

1 

in 

E 

a.  «p 

6  u 

UJ 

z 

3 

at  u 

o  u 

o- 

o 

C 

F-  at 

F-  F- 

l-l 

P 

O  P 

ao 

1- 

C 

m  at 

-*  at 

*■* — _ 

■  —  « 

l-« 

U 

P  TJ 

4:  p 

r->* 

1 

z 

u 

u  t 

CJ 

m 

3  -P 

o  nj 

i 

u. 

i/i  O 

e  « 

cn 

c=* 

LJ 

il 

ai  c 

o  rj 

CJ 

ac 

Q 

i- 

F-  - 

Z 

» 

jQ 

. 

CJ 

O 

< 

r— 4 

■H  » 

c=> 

i ..  < 

z 

u 

-<  O 

Q  ~ 

cn  uj 

< 

cn 

<  z 

♦  # 

■  > 

LU 

■ « 

_ 1 

in 

LU  LU 

co¬ 

Ui 

CJ*  CJ* 

ze 

i- 

<C  LU 

<t 

o 

a_  at 

cn 

z 

PAGE  14  Analytical  Serv  REPORT  LAB  #  84-08-068 

RECEIVED;  08/07/84  NonReported  Work 

FRACTION  AND  TEST  CODES  FOR  WORK  NOT  REPORTED  ELSEWHERE 


I 


o  o  o 
>0-0-0 
0.0.0. 
3  3  3 
Q  O  Q 


O 

-0 

Q. 

Z> 

a 


Q  Q  Q  Q 

~  m  n  t 
o  o  o  o 


r*. 


(4 


r^. 

o 

i 

DO 

CD 

I 

*=*- 

CD 


ca 


cr 

UJ 

> 

o 

z 

□ 

u 

f- 

<J 

< 

I- 

z 

o 

o 


04 


fl 


<E 

e= 

_ 1 

CD 

U1 

-a 

QJ 

04 

U 

in 

rH 

— i 

> 

f- 

CD 

ai 

UJ 

U) 

•0 

•0 

<C 

H 

N 

U 

03 

u 

■a 

N 

~r— ■ 

> 

N 

* 

1 — 

-P 

rH 

00 

in 

t> 

■q 

ctr 

3 

a 

m 

N 

CD 

rH 

O' 

X 

CD 

a_  in 

u 

O' 

ai 

1 

LU 

LU  Ctl 

C 

l- 

a 

o 

tn  -  ■ 

< 

CL 

X 

m 

CD 

o 

01 

in 

a 

o 

t 

CD 

\ 

UJ 

cn 

c 

e 

a 

c 

01 

fH 

a. 

,  . 

n 

■»H 

1 —  UJ 

o 

u 

tn 

ou 

-w 

w 

-P 

ca 

CD  CL 

-0 

HH 

UJ 

•-H 

■o 

o 

a 

in 

rH 

LU  U 

a 

tn 

fL 

<0 

in 

3 

in 

1 —  >-> 

HH 

LU 

-o 

«P 

U 

o 

o- 

tr 

GO 

a. 

< 

>*< 

oj 

0- 

o 

<D 

E 

HH 

HH 

CD 

>  - 

ai 

-P 

CJ 

4= 

C 

D 

a 

> 

z 

UJ 

f~  e 

*a 

03 

HH 

■P 

o 

•fH 

01 

id 

a 

UJ 

z 

04  D 

•H 

C 

a< 

-O 

in 

6 

-p 

>  C«J 

a : 

t- 

a 

CD  - 

o 

* 

e 

(- 

Of 

3 

Tl 

f— 

<c 

h- 

X 

u 

o 

-O 

c 

ft! 

c 

■  rH 

04  CD 

Q. 

<t 

a. 

r  ■■■<  rH 

rH 

f- 

o 

■« 

u 

a 

"O 

rH 

in  o 

LU 

rU  Ti 

-C 

U 

L- 

0. 

■rH 

ft! 

o 

3 

a: 

cj  u 

CJ 

U 

HH 

UJ 

a 

E 

tn 

tn 

03 

•»-> 

CJ 

u 

< 

1  4 

rj 

■ — •  UJ 

HH 

+J 

m 

n 

=X> 

c=  < 

_l 

□ 

■  ■ 1  * 

w 

<c  u 

u 

u 

*n 

UJ 

c= 

_j 

<t 

0. 

E 

<£ 

O) 

f- 

01 

> 

o 

u 

0> 

CD 

O 

ca 

a 

•p 

h— a 

■P 

Of 

Ll 

u. 

c 

T3 

fn 

1 — 

c 

u 

< 

< 

•H 

CD 

i- 

<x 

01 

i- 

P 

•fH 

•43 

u 

CD 

e 

u 

z 

c 

o 

P 

fH 

Q 

•— «  o 

o 

CD 

u 

0» 

« 

09 

P 

1 

0* 

U_ 

-0 

"h- 

f- 

CL 

_J 

rH 

<TI 

N 

in 

1  1  rH 

rH 

1 — . 

C 

c 

u 

_J 

rH 

<r 

u 

CJ 

I 

i 

CD 

13 

<fr 

fH 

u 

01 

LU 

CD 

c 

03 

O 

u 

2L  in 

in 

rH 

P 

cn 

c 

_J 

rH 

o 

\ 

TJ 

1 

01 

LU  n 

in 

CD 

■O 

in 

3 

u 

u 

u 

n- 

c 

o 

CJ 

TD 

o  - 

rH 

O 

u 

rH 

3 

u 

u 

u 

u 

Oi 

\ 

u 

CJ 

rH 

c 

>  « 

cr 

ca 

« 

o 

7 

E 

XT 

cr 

CO 

JI 

I 

rj 

3 

.  . 

uli  ru 

n 

c a 

H  O 

z 

H 

> 

> 

Q 

z 

cn 

LU 

» 

UJ 

_ i  i 

i 

UJ 

cr 

t- 

UJ 

1- 

HH 

UJ 

z 

0. 

u 

CL-  N 

N 

—  D> 

o 

H 

LU 

< 

HH 

3C 

< 

> 

HH 

SZ  1 

1 

H— » 

CL 

H 

HH 

CL 

_J 

* 

< 

cr 

H 

o 

o 

<r  a 

03 

U_l  LU 

LU 

<t 

_l 

E 

HH 

cr 

1- 

> 

CD  ir 

cr 

C5»  CD 

IT 

o 

O  U 

o 

0. 

z 

<C  LU 

u 

< 

3 

HH 

rH 

«j»l 

u 


a.  ae 


olol 


B 


o 

I 

oo 

o 

I 

«a- 

oo 


C£3 


CC 

CD 

d_  tu 

LU  — < 

ck:  ol 

e 
c r% 


>  =» 
f—  in 
tu  tu 
cn  or 


■n 


on 


QO 

r — 
CD 

CO 

CD 


Til 


CD  C_» 

<r  lxj 
a-  aa 


Q 

o 

ttl 

* 

♦ 

* 

*- 

E 

* 

* 

Of 

01 

01 

Q> 

C_3 

UJ 

UJ 

C 

ai 

*- 

t“ 

c 

c 

C 

cs 

*-4 

H- 

a i 

JE 

O 

01 

01 

01 

ai 

li. 

UJ 

4T 

ai 

01 

ai 

p 

<4- 

Of 

01 

N 

*4 

N 

N 

y— < 

»—  4 

4-« 

Q 

P 

c 

c 

c 

Lii 

O 

c 

c 

c 

c 

c 

c 

r--* 

cz> 

IT 

ai 

OJ 

oi 

01 

E 

OJ 

01 

0) 

01 

01 

01 

o 

-o 

d 

uj  cn 

o 

4Z 

4= 

Q. 

H 

o 

-C 

H 

43 

43 

43 

43 

i 

CD 

> 

Q 

f- 

P 

P 

O 

3* 

f- 

-p 

3* 

o 

o 

o 

O 

cn 

T3 

CT 

i 

Z 

o 

01 

01 

u 

C 

a 

01 

4 : 

p 

(- 

(- 

(- 

o 

CD 

OJ 

Z> 

H 

e 

o 

Q. 

•H 

o 

•P 

o 

o 

o 

o 

i 

• — 

-4-> 

□ 

Q 

41 

o 

u 

O 

> 

u 

01 

H 

H 

rH 

H 

<=t- 

+J 

OJ 

0. 

z 

u 

J- 

o 

f- 

H 

o 

o 

c. 

4= 

41 

41 

aa 

QL> 

C_D 

z 

z> 

•Hi 

o 

H 

o 

H 

(- 

u 

u 

u 

U 

y 

a 

□ 

*- 

H 

4= 

H 

£ 

41 

o 

•H 

rH 

H 

w 

o 

a. 

H 

41 

u 

£ 

P 

u 

H 

Q 

Q 

a 

<r 

z 

u 

■H 

u 

01 

01 

4: 

1 

1 

i 

ca 

a_ 

a 

o 

f- 

•H 

o 

c- 

u 

n 

ru 

<c 

LU 

u 

E 

H 

Q 

f- 

p 

OJ 

.. 

„ 

_ 1 

o 

1 

1 

o 

01 

f- 

rH 

H 

H 

LU 

cn 

< 

f- 

ru 

n 

rt 

H 

P 

y~ 

o 

.c 

l 

at 

<t 

a: 

•H 

H 

H 

U 

ru 

K 

Q 

1 

1 

H 

in 

OJ 

ru 

_i 

u 

H 

O 

- 

-o  -Cf 
CO 


O  GO 

cs  ol 

C_J» 


f—  U1 

at  at 


cn  cn 

j— 

Q 

01 

01 

01 

01 

01 

01 

01 

01 

01 

E 

01 

01 

01 

01 

01 

ai 

CJ 

GU 

UJ 

C 

c 

■O 

c 

T3 

c 

c 

c 

c 

f- 

c 

c 

"O 

c 

c 

c 

— # 

<C 

-4-» 

1- 

OJ 

0J 

rH 

0) 

■H 

OJ 

01 

OJ 

ai 

o 

OJ 

0J 

rH 

OJ 

OJ 

01 

*n 

ate 

na 

u 

4: 

4Z 

41 

*- 

.c 

4= 

4T 

4Z 

<4- 

sz 

4Z 

i- 

4: 

a. 

Q. 

Cl 

u_ 

o 

UJ 

p 

p 

o 

p 

a 

p 

p 

P 

P 

O 

P 

P 

o 

P 

o 

O 

r— • 

01 

01 

rH 

01 

H 

01 

01 

01 

01 

f- 

0l 

01 

^H 

01 

u 

(- 

+-> 

z 

E 

E 

JZ 

o 

41 

E 

o 

o 

o 

o 

o 

o 

£ 

E 

CL 

CL 

ET 

o 

o 

a 

t- 

u 

o 

(- 

u 

t- 

rH 

t- 

f- 

u 

o 

o 

O 

r— f 

(- 

E 

o 

t- 

o 

o 

o 

£ 

o 

o 

•a 

p 

f- 

P 

UJ 

o 

o 

H 

rH 

01 

o 

H 

H 

rH 

u 

rH 

t- 

o 

o 

o 

d 

t- 

a 

rH 

t- 

zn 

4Z 

c 

3 

4= 

£ 

4= 

4T 

4= 

p 

rH 

rH 

rH 

<c 

< 

z 

41 

CQ 

C 

u 

01 

rH 

u 

u 

U 

u 

U 

01 

4= 

4= 

41 

Q 

z> 

CJ 

■H 

H 

<4- 

•H 

■«H 

■rt 

H 

•H 

K 

U 

U 

U 

o 

> 

3* 

o 

a 

Q 

a 

Q 

u 

H 

■H 

H 

CL 

4= 

(- 

i 

1 

i 

1 

H 

C 

T3 

a 

Q 

z 

p 

o 

H 

H 

(M 

ru 

! 

O 

O 

i 

1 

o 

01 

* 

rH 

43 

E 

ru 

n 

u 

z 

4Z 

H 

H 

H 

H 

K 

o 

* 

O 

u 

1 

rH 

01 

f- 

rH 

H 

"»• 

<! 

•H 

Ifl 

C3 

1 

« — ■ 

c 

rH 

in 

00 

c~u 

r-~  i 

o  r~~~ 

i 

go  cn 

o  ae 


llj  LxJ  a_ 

CZ»  (UJ  sz 

<C  LlJ  <C 

a_  ae  cn 


I 


G* 

I 

CO 

G> 


CO 


ca 

<c 


□c 

C3 

r~l  OJ 


<T> 

CO 


in 


f—  in 
ai  cu 

co  ce 


«n 


<TJ 

c= 


aa 


r~- 

o 


oo 

o 


CJ 


in 


o  cj 
<c  UJ 
Q_  CtC 


PAGE  8  Analytical  Serv  REPORT  LAB  «  84-08-071 

RECEIVED;  08/07/84  NonReported  Work 

FRACTION  AND  TEST  CODES  FOR  WORK  NOT  REPORTED  ELSEWHERE 


1 

i 


I 

i 

] 


o  o 

O  <1 
0-  Q. 
O  D 
Q  Q 


O  Q 
i-i  CU 

o  o 


« 


B 


r.« 


o 

oo 

I 

o 


oo 


r« 


cn 

C3 

n  o« 


cc 


TJ 

cn 


in 


in 


CJTJ 

■n 

-»-» 

san 

Ol 


2 

1 

li 

111 


oo 

o 

cn 

o 


cm 


ci> 

<r  uli 
a_  ac. 


olo 

t- 

Q 

Q 

Q 

Q 

a 

Q 

Q 

a 

Q 

Q 

Q 

Q 

cn 

-j 

Z 

Z 

Z 

Z 

z 

Z 

z 

z 

Z 

Z 

z 

Z 

n 

cn 

>  Q 

UJ 

03  UJ 

a: 

h- 

Q 

u 

01 

* 

♦ 

* 

(• 

E 

* 

* 

Of 

Of 

Of 

Of 

C_D 

UJ  UJ 

c 

u 

c 

c 

c 

c 

o 

>-<  H 

01 

o 

Of 

Of 

Of 

Of 

U. 

UJ 

£ 

0l 

Of 

Of 

■p 

<*. 

Of 

01 

M 

N 

N 

N 

•—4 

a 

p 

c 

c 

c 

UJ 

0 

c 

c 

c 

c 

c 

c 

■  « 

O  =3n 

m 

01 

<Q 

* 

Of 

E 

OJ 

at 

Of 

Of 

Of 

Of 

o 

-O  *^- 

uj  cn 

o 

X 

x 

a 

^4 

o 

X 

^4 

JO 

JO 

X 

X) 

1 

o 

>  a 

f. 

P 

p 

o 

(- 

p 

o 

o 

o 

o 

oa 

-O  o 

z 

o 

Of 

Of 

fr. 

c 

CO 

01 

£ 

(- 

f- 

(- 

o 

cd  ai 

D 

H 

6 

o 

a 

••4 

o 

P 

o 

o 

o 

o 

i 

-r=  4-> 

O 

a 

X 

o 

(- 

o 

> 

f- 

Of 

^4 

H 

H 

<4- 

4->  ro 

a. 

z 

u 

f- 

o 

t- 

H 

o 

o 

X 

£ 

X 

£ 

CO 

OJ  o 

e 

3 

o 

H 

o 

f- 

(J 

u 

u 

u 

T 

o 

O 

(- 

H 

£ 

^4 

£ 

•C 

o 

(4 

H 

•f4 

«: 

u 

a. 

1- 

£ 

u 

£ 

P 

u 

pH 

o 

Q 

Q 

<c 

E 

u 

•H 

u 

Of 

U 

X 

1 

1 

1 

CO 

U- 

O 

o 

f<4 

o 

(. 

u 

n 

ru 

<r 

UJ 

o 

E 

H 

Q 

u 

■p 

<0 

.. 

.. 

_ i 

o 

1 

1 

o 

at 

J- 

44 

^4 

LU 

cn 

< 

u 

OJ 

n 

pH 

K 

p 

o 

.a 

* 

x 

1 

Of 

<C 

X 

•M 

r4 

H 

a 

ru 

K 

~Z^" 

Q 

1 

i 

H 

01 

ru 

ru 

•H 

■*—4  j 

u 

-O  «f 
QO 


o  — 

cn  z 

Ci*l— * 

>  UJ 

CO 

_i  E 

LU 

<c  o 

f— 

q  r-v. 

Z  K 

z 

cm 

CD  CD 

<  (— 

<t 

CD 

CJ 

cn 

u 

a_  cm 

z 

cn 

LU  — . 

1 —  at 

»-» 

cn  a. 

CO  +» 

LU  >-J 

na 

f—  Oj 

CO 

*— 4 

r— € 

an 

CD 

C_D 

m 

CJ 

\ 

t— 

Q  Q  Q  o 

un 

4"  CL> 

0- 

_i 

z  z  z  z 

4-> 

CD  £ 

o 

D 

■  4 

’  • 

S 

cn 

>  =* 

00 

UJ 

(-  «x» 

CD 

o 

cn 

CM  OJ 

— •  oW 

co  cn 

J 

a 

at  at  a<  at 

CJ>  OJ 

UJ 

C  C  T3  C 

*— 4 

<t  4-> 

j- 

U  ’4 

<D 

cm  rn 

u 

x:  x:  ^ 

l_R 

Ll_  Q 

UJ 

p  p  o  P 

Hi  9)  — i 

£  .c  o  .c 

O  (J  <-  u 

E  O 

O  -H  & 

(-  3>  n  c 

03  C  U  01 


-i  0) 

fi  E 

u  o 

u 

m  o 

C  3 

HI  -H 


(-  t-  -«  fc.  (- 

o  o  jz  o  o 

H  (J  H  »H 


3*  O 

£  (- 

P  O 

Of  »■* 

r 


Q  Q  Q 

I  I  I 

*+  **  OJ 


x  u  xz 

-POP 
0l  ^  01 

o  u=  6 

J-  u  O 

O  U  t- 

^  U  O 

x  p  ~4 

u  oj  x 

•*«  h-  u 

h-  C  *0 

I  O  O 

ja  e 

f-  o 

*-•  0)  t- 


*o 
o 

e  ru  n 

o 


*  3! 


O  L3 
<C  UJ 

o_  cm 


i-Dichloropropane 


a 


at 

> 

a 

cut 

X3 

cd 

<c 

■  t 

y| 

V — ■ 

CD 

3f 

* 

O  CD 

-O 

f_ 

1  f- 

Oi 

OO  Li_ 

1 — 1 

O’ 

i 

.  at 

cd 

CD 

ai 

^  p 

1  * _ > 

-u 

O  3 

«t-  at 

4-> 

*TJ 

N  H 

CO  =3 

at 

CLJ> 

x  at 

t 

n  i 

33  ■  ■— t 

x  o 

+t 

<C 

aj  u 

aa  c= 

a_ 

ri 

<t  CD 

LU 

01 

_ 1  C_D 

LU 

-  c 
t~  at 

0l  Q. 

<r 

P  o 

52 

UI  (. 

Q. 

cn  o 

■w  % 

at  (. 

CD 

cr  a 

•>o 

*cf“ 

□a 

•"*  £ 

CJ; 

>0  u 

cs» 

»— 4 

(>  H  Q| 

n 

TD 

at  -a  -p 

LU 

01 

T3  |  3 

t - 

cn  r-- 

•*4 

at  n  ** 

at 

CD  CD 

a-  u.  .  ai 

CD 

CJ 

•H 

~  ^  i 

n  at 

-  U 

1  o 

uu  — • 

— 

ai 

€  a< 

.  It  u 

cn  o. 

an  +» 

m  q.  *1  -i 

C5 

LU 

i— i 

f-  in  O  u  ai 

aj 

p—- 

<r» 

cn 

>0  c 

cn 

•— « 

o  at 

•a  ai 

*— « 

p  \s\ 

•o  C  H 

=»* 

o 

*0  --4 

a  m  3> 

X3 

E  3  j=  x: 

CD 

o  u 

«P  ®  +> 

in 

ai 

(-  0t 

at  c  at 

o 

s 

£  J= 

Guo 

r—'M 

•  ■— 4 

U  P 

-c  t- 

>  => 

H- 

o 

p  p  o 

3—  m 

CD 

c 

H  0l  H 

at  at 

i-h 

O  UI 

G  O  j= 

cn  ae 

f— 

ui 

•*  *-  u 

O 

<u 

ai  ai 

h  o  m 

■  ■"< 

<t 

-m 

G  •-< 

(. 

ro 

ct: 

na 

C 

C  £  P 

i_t 

u_ 

o 

P  3 

o  u  at 

■ »’  • 

•^4  r4 

+-> 

»- 

C 

P  (- 

=r> 

cr 

o  X 

U  P  *o 

■ 

a 

a 

at  i  c 

ra 

a. 

P  3 

p  ru  ns 

cz 

Ui 

C 

at  * 

<c 

tr 

at 

TJ  H  ai 

p 

-  c 

cn 

at 

^  ^  u 

9m 

►H 

u  c 

a.  jz 

X 

■•4 

Ui  ^  P 

dm 

1- 

(- 

at  at 

LTD 

o  -a 

P  c  o 

jET 

cr 

at 

tq  iU  J- 

_ 

CO 

a 

U  P 

£  o 

^il 

■  i 

u. 

at 

•O  P 

1 

CD 

cn 

JQ  O  Ol  01  £ 
E  a.  -P  e  u 

CO 

z 

d  a i 

u  O  TJ 

•  i 

■  i 

a 

C  L 

OJ  L  (- 

1 5 

^r 

*—< 

■P  O  +» 

•  4a 

□o 

_ 

i- 

C  in 

V  H  || 

>1  i 

ru 

U  -P 

•o  -C  -P 

~Ju 

■  t 

i 

z 

u  — 

u  1 

co 

aa 

1-4 

*  D 

■p  O  CM 

i 

IL 

lA 

0  E  - 

i — 

aa 

UI 

il  ai 

c  o  m 

a 

a: 

a 

L 

(■  - 

z 

II  d  H 

.  . 

CD 

Q 

<  -1 

•H  , 

CD 

>  i 

z 

<D  — 

Q  Q  <-h 

CO  LU 
—•  D> 

LU 

< 

cn  «t 

z  *  ♦ 

»  i 

— 1 

UJ 

LU  UU 

CL. 

u 

O  LD 

K 

<C  LU 

<C 

o 

a_  os 

cn 

z 

fl 


ft 


u 


(4 


ft 


n 


aa 


co 


TJ 


«n 


.—3  8 


CO 

CO 


o 


c=a 


CS»  o 
<C  LU 
a_  ac 


n$ 

o 


oo 

CO 


o 

~o 


I 

o 

lO 


CO 

I 

CO 


a_ 

<JZ 

CO 


E 

\ 

01 

3 


C9 


O 

CO 


Iv 
CO  ai 
CD  E 
o 


CO 

ni 


Ol 

3 


-  .  ol 

►— 

CO 

cxz 

t~  i 

CD 

CD  <u 

a_  oj 

l - 1  4J 

LU  — • 

t —  «_j 

CfcC  Ol 

o  ai  LlI 

iE 

<n  — « 

rTJ 

ce:  —  LU 

cn 

Ll_  o  la¬ 

ce* 

un*|  aa  ■ 

ol  e  v 

in 

rH 

tf  (— 

i  € 

>  =3 

LU 

f-  ut 

— 1 

ai  cu 

CL_  CU 

cn  ar 

z:  -a-> 

<c  cn 

•— ■ 

CO  CO  <c 

_1 
\ 

I  cn 
CO  6 
CD 
CJ 


CO 


_J 

v 

at 

E 


C_3 


CJ 


lO 


CJ 


CO 


a 

CM 


cn 

3 


Ol 

3 


a 


Ol  Ol 

t- 

Q 

Q 

a 

Q 

a 

a 

Qi 

Q 

a 

a 

O! 

Q 

cn 

Z 

Z 

z 

Z 

z 

z 

Z 

Z 

z 

z 

z 

Z 

dI 

1 

D 

cn 

>  Q 

UJ 

a  uj 

ac 

y- 

Q  U 

ai 

* 

♦ 

♦ 

p 

E 

* 

* 

Ql 

01 

01 

01 

o 

UJ  UJ 

c 

0l 

c- 

c 

c 

c 

c 

o 

*-> 

y- 

Ol 

P 

0 

01 

01 

01 

01 

1  U.  UJ 

P 

01 

01 

01 

P 

<+- 

01 

01 

fH 

fH 

hi 

N 

■ — t 

»— Hi 

hh 

Q 

p 

c 

c 

c 

UJ 

o 

c 

c 

c 

c 

c 

c 

w— • 

cn 

•  o : 

01 

* 

TJ 

01 

E 

01 

at 

01 

01 

01 

01 

CD 

-o 

P- 

uj  cn 

o 

XI 

P 

a. 

p-4 

0 

p 

*-4 

p 

p 

p 

p 

1 

o 

>  Q 

p 

p 

P 

o 

u 

p 

D' 

o 

o 

o 

o 

CD 

■o 

an 

i 

Z 

o 

01 

01 

P 

c 

CQ 

01 

£ 

p 

p 

p 

p 

CD 

CD 

au 

D 

pH 

£ 

o 

a. 

•tH 

o 

P 

o 

o 

o 

o 

1 

■ — 

4-> 

a 

a 

£ 

o 

p 

o 

> 

p 

Ol 

pH 

^H 

pH 

pH 

«cf 

ai 

a. 

z 

u 

p 

o 

P 

pH 

o 

o 

p 

p 

XL 

p 

CO 

tU 

o 

r 

D 

•pH 

a 

pH 

o 

IT 

p^ 

p 

u 

u 

u 

T 

a 

o 

P 

pH 

XL 

pH 

P 

p 

o 

•H 

•H 

■*4 

to 

o 

CL 

H 

£ 

U 

p 

P 

u 

pH 

Q 

Q 

Q 

£ 

u 

•H 

u 

01 

01 

p 

1 

1 

1 

CD 

a_ 

□ 

o 

p 

■H 

o 

p 

u 

n 

CM 

<r 

<c 

LU 

u 

E 

K 

Q 

p 

p 

* 

.. 

1 

o 

1 

t 

o 

Of 

P 

pH 

pH 

pH 

LU 

cn 

< 

p 

CU 

n 

H 

*- 

P 

JET 

O 

£k 

£ 

1 

01 

<Z 

a: 

•H 

pH 

H 

u 

(M 

H 

a 

i 

1 

- 

o 

~o 

CJ 

C!> 


act 


cat 

QL_  dJ 


03 

c n 


cn 
uj  ■>. 
CD  r-- 
CD  CD 
CD 


CM 


CM 


CD 


eu 


M3 


>  3 

I—  M3 

ai  at 


CD 

in 

CD 


.CD 


CD 


cn  z 

>  UJ 
_i  r 
«  D 
Z  cc 
<  h- 

cn 

z 


z 

<c 

u 

cn 


1-  Q 

Q 

Q 

a 

a 

a 

a 

Q 

a 

a 

a 

a 

a 

a 

Q 

a 

-I  Z 

D 

cn 

UJ 

tr 

z 

Z 

z 

z 

z 

z 

Z 

z 

z 

z 

z 

z 

z 

Z 

z 

fl i 


2 

3 

2  s 

'(! 

*  4 

lu 


CO  Q£ 

t— 

Q 

01 

01 

01 

ai 

ai 

01 

01 

Ol 

Ol 

E 

01 

01 

CD 

ai 

UJ 

c 

c 

*a 

c 

x> 

c 

c 

c 

c 

P 

c 

c 

»■■■■  € 

-p> 

K 

*n 

<TJ 

■H 

OJ 

•p4 

01 

*TJ 

01 

o 

<0 

QJ 

«TJ 

CkC 

03 

CJ 

p 

P 

P 

p 

P 

p 

p 

P 

p 

<4- 

p 

P 

u 

u_ 

CU 

UJ 

p 

P 

o 

p 

o 

p 

p 

P 

p 

O 

p 

P 

•  p— « 

D 

Ql 

01 

pH 

01 

pH 

01 

01 

01 

01 

P 

01 

Ql 

4-> 

Z 

E 

E 

P 

o 

P 

E 

o 

o 

o 

o 

o 

O 

PT* 

t-4 

o 

o 

u 

p 

u 

o 

p 

p 

p 

pH 

p 

P 

«— • 

P 

E 

o 

p 

o 

0 

o 

P 

o 

o 

ra 

UJ 

o 

O 

pH 

pH 

01 

o 

pH 

pH 

H 

u 

pH 

pH 

c= 

t- 

Q 

^H 

P 

3* 

P 

c 

D 

P 

P 

p 

p 

P 

<c 

< 

Z 

P 

CQ 

c 

a 

01 

H 

u 

u 

u 

u 

U 

Q 

D 

u 

*H 

pH 

«P 

•r4 

•»4 

•*4 

•pH 

•pH 

O 

> 

3» 

o 

a 

Q 

o 

Q 

P 

CL 

P 

p 

i 

1 

1 

1 

h- 

E 

P 

o 

pH 

^H 

ru 

ru 

1 

a 

Ol 

^H 

tH 

u 

Z 

p 

pH 

^H 

^H 

H 

«, 

CD 

u 

1 

pH 

~o 

<\ 

•*H 

in 

P 

c 

pH 

CO 


CO 

r~- 

CD 


CD 

n  lu 


CD  CD 
<C  LU 
a_  ac 


i 

CD 
u r* 


CD 

i 

CD 

I 


c 

o 

•O 

(- 

10 

u 


10 

u 

■p 


•o  Q  Q 

O  I  I 

e  cm  n 

o 

u  ~ 

O  I 

in 
c 
<0 
c- 
*» 


<c 

CO 


uj  a: 
_i  □ 

"H  h- 

U.  o 

< 

<  u. 

t- 

<  . 
Q  O 

z 

o 

u 


< 

u 

cn 


Te trac  h 1  or  i  d  e 


li 


m 


fi 


as 


o 

i 

ao 

o 


oo 


QQ 


etc 

cu 

n  at 


ac 


«n 

cn 


in 


>  =» 

t—  m 
cu  an 
cn  qc 


m 


«u 


O' 

CO 


n 

r-~ 

o 

c=» 


O  cu 

<C  LxJ 

q_  ae 


o 


at 


«n 

e_j 


cn 

n 

r^- 

cu 


cn 

cu  at 


t_>  at 

<tZ  *— 

etc  • — • 


CJ> 


-o  at 

cu  e 


=*•=  i — 

LxJ 
_ I 

a.  at 


<C  <TJ 

cn  a 


cu 

cu 

cm 

i 

LIU 

oo 


cn 

i 


<c 

cn 


e 

\ 

cn 

3 


CU 


cn 

ao 


cn  cn 
CU  6 
CU 


CM 


cn 

3 


V 


<C  v 
I  cn 

cn  e 

cu 

cu 


cn 


cn 

e 


cu 


XU 


cu 


_l 

s 

a> 

E 


cu 


cu 

cn 


E 

\ 

cn 

3 


CM 

CM 


at 

3 


Bromodichlorome 


PAGE  19  Analytical  Serv  REPORT  LAB  #  84-08-011 

RECEIVED:  07/31/84  Results  by  Sample  Continued  From  Above 

SAMPLE  ID  RB-8-4,  185-200  FRACTION  06C  TEST  CODE  GC  601  NAME  EPA  Method  601/GC 

Date  &  Time  Collected  07/31/84 _  Category _ 


PAGE  3  Analytical  Serv  REPORT  LAB  #  84-08-088 

RECEIVED:  08/08/84  Results  by  Sample 

SAMPLE  10  RB-9-li  99-100 _ FRACTION  01C  TEST  CODE  GC  601  NAME  EPA  Method  601/GC 

.  .  Date  &  Time  Collected  08/08/84 _  Category _ 


trans-1. 3-Dichloroprapene 


r —  ■  - 

• 

Ol 

>■ 

o 

CD 

c « 

r-» 

CD 

r  “ 

<*: 

CO 

*— « 

oo  e 

O  rj' 

O  o 

«o  (— 

1  f- 

Ol 

oo  u_ 

T3  Ol 

.  OJ 

o 

O  OJ 

-p 

1  -O 

-£=  4-> 

O  3 

«i-  a* 

-*->  ru 

N  1-4  4 

\  khu 

OO  => 

Oi  C-Ji 

\  Ol 

c 

n  i 

QQ  •  *h 

\  O 

4-> 

<c 

CM  u 

aa  i= 

a. 

H 

<C  o 

LU 

01 

_ 1  LJ 

-  c 

LU 

P  Of 

y 

ai  a. 

<c 

4->  O 

r»i 

w  P 

•r4  Q. 

cn  o 

ai  l 

CD 

a:  a 

-o  «»■ 

H 

CO 

^  .c 

CD  ^ 

IQ  u 

CD  OO 

.  P  *  Ol 

CD 

■D  Jl  TJ  4J 

LU 

aj  -o  i  s 

9 

CD  OO 

rt  HI  n  H 

ap 

CD  CD 

u-  Ll  -  ai 

CD 

CD 

*4  ^  H  | 

□l  cu 

■o 

u  i  a 

- 

LlJ  — « 

h—  OJ 

E  oi  ^  u»  u 

- 

QC  trx. 

CO  4-> 

ftJ  Q.  i-t  *4 

LU  u 

l~  I/I  O  U  UJ 

<n 

h-  QJ 

cn  c 

cn 

»— • 

o  «  u  ii 

»— « 

P  in  u  c  h  1 

9 

^x> 

a 

lU  h  O  IQ  3* 

CD 

e  3  l:  x: 

CD 

O  P  -P  <U  -P 

CO 

ru  <u 

P  Ol  Of  C  Of 

4-> 

cd  e 

£  £  E  H  O 

>—  « 

■  •— • 

U  -P  J=  P 

>-  =3 

O  -P  -P  o 

«—  w» 

CD 

c 

ai  a# 

— .  o» 

o  m  6  o  xz 

ti 

CO  OP 

H— 

in  h  (.  u 

O  OJ 

ai  <u  h  o  iq 

<r  -*j 

E  •-*  •—*  P 

03 

OP  03 

■H  C  C  £ 

LJ 

Lt_  CD 

•P  3  O  u  Of 

■  *— « 

r4  •  >H  4-> 

h* 

C  J  +>  L 

=X* 

CC 

O  \  U  «P  "O 

• 

a 

O  01  1  C 

03 

a. 

-tJ  3  -u  Til  IQ 

c= 

LU 

c  ai  , 

• 

<c 

i r 

Oi  no  H  01 

+>  -  c 

tn 

01  <1  H  q) 

M 

p  c  a.  .c 

X 

•H  UJ  -  L> 

1- 

P  OJ  Of 

O  -o  -P  c  o 

tr 

a>  tj  tj  p 

o 

P  -p  -C  a 

1 

Ll 

0)  P  *D  -P  h 

• 

5 

£  O  It  Hi  £ 

!■ 

CD 

cn 

6  Q.  -P  s  u 

« 

ru 

3 

3  Ol  u  0  IQ 

a 

■*— • 

o 

C  L  a»  L  (- 

■ 

5  «=t- 

»— « 

-POP* 

%  CO 

1- 

c  in  ai  — i  aj 

ru 

1—4 

IQ  L>  T5  i=  L> 

•  . 

3  oo 

i 

Z 

<J  —I  u  1 

. 

w  o 

0" 

M 

in  3  -p  o  CM 

i 

Ll 

in  o  6  - 

9 

oo 

CPJ 

UJ 

ll  ai  c  o  CM 

CD 

OP 

Q 

P  P  - 

Z  II  £3  I-I 

-  - 

CD 

a 

pH  -*4  , 

CD 

>■  -t 

z 

u  h  Q  Q  rt 

LU 

< 

cn  <  z  +  # 

o- 

LU 

- 

*— • 

_ 1 

cn 

LU  LU 

a_ 

UJ 

CD  CD 

3EC 

h- 

<C  LU 

<C 

o 

L _ •.  ^ 

a_  op 

CO 

z 

-  -  -  . -  -  -  -  -  -  -  -  - - - -  ■ - I,- - - - - 

PAGE  10  Analytical  Serv  REPORT  LAB  It  84-08-088 

RECEIVED:  08/08/84  Results  by  Sample  Continued  From  Above 

SAMPLE  ID  RB-9-3,  140-160 _  FRACTION  03C  TEST  CODE  GC  601  NAME  EPA  Method  601/GC 

Date  &  Time  Collected  08/08/84 _  Category _ 


OJ 

p 

O' 

3 

N 

\ 

Qi 

n 

1 

O 

CM 

u 

a i 

.. 

c 

f- 

a» 

a* 

a. 

p 

o 

in 

u 

•rH 

CL 

ai 

o 

a i 

(- 

cr 

o 

r-4 

H 

X 

u 

t- 

•H 

a; 

XJ 

ai 

T3 

p 

ai 

T3 

1 

3 

•H 

aj 

n 

i-4 

<4- 

li. 

ai 

w 

H 

1 

U 

1 

o 

e 

ai 

in 

u 

n j 

CL 

•rH 

t- 

U1 

O 

u 

01 

CTI 

o 

c 

O 

a> 

■a 

01 

P 

{/> 

X? 

C 

rH 

<T) 

■rH 

o 

<U 

=P 

e 

3 

£ 

X 

o 

*- 

p 

01 

p 

p 

aj 

at 

c 

a* 

x 

x 

6 

OJ 

o 

u 

P 

x 

*- 

o 

p 

P 

o 

c 

•H 

a» 

rH 

o 

in 

e 

o 

X 

in 

(- 

u 

ai 

ai 

r*H 

o 

<0 

e 

H 

rH 

f- 

H 

c 

c 

X 

P 

P 

3 

o 

u 

01 

■  rH 

■H 

p 

1— 

c 

-J 

p 

P- 

tr 

Q 

\ 

u 

P 

T3 

a 

*-h 

a 

o> 

1 

c 

Q. 

P 

3 

p 

CM 

u 

C 

Ol 

cc 

a* 

■o 

at 

p 

c 

cn 

ai 

< 

rH 

n> 

►—4 

u 

C 

a. 

X 

X 

■  rH 

UJ 

p 

I- 

(- 

aj 

01 

o 

XI 

p 

c 

o 

X 

ai 

fTJ 

f~ 

Q 

p 

p 

X 

o 

Ll 

ai 

f- 

TJ 

P 

rH 

X 

o 

ai 

<h 

X 

e 

a.  p 

6 

u 

z 

3 

ai 

u 

o 

TJ 

□ 

c 

t- 

ai 

p 

f- 

*— « 

p 

o 

p 

i- 

c 

Ul 

ai 

rH 

ll 

t— i 

oj 

p 

T3 

X 

p 

z 

u 

o 

1 

>-» 

in 

3 

P 

o 

ra 

U. 

ui 

o 

6 

ixl 

II 

a* 

c 

o 

ra 

a 

u 

*- 

—r 

Am 

li 

X 

■H 

a 

< 

r— 4 

rH 

2 

u 

iH 

Q 

Q 

rH 

5 

m 

< 

* 

4t 

u) 

111 

t- 

o 

z 


o 

O 

t- 

Q 

Q 

G 

Q 

Q 

Q 

Q 

Q 

Q 

a 

Q 

a 

U) 

_i 

Z 

Z 

2 

Z 

Z 

Z 

Z 

2 

Z 

Z 

Z 

z 

o 

tn 

> 

Q 

UJ 

a 

LU 

a: 

1- 

a 

(J 

Hi 

* 

* 

* 

P 

G 

# 

* 

OJ 

0l 

ai 

01 

CO 

UJ 

UJ 

c 

cu 

p 

c 

c 

c 

c 

CD 

>-* 

K 

01 

x 

o 

CU 

at 

aj 

01 

Ll 

UJ 

x 

01 

01 

01 

-P 

<p 

Of 

ai 

N 

M 

M 

r* 

oo 

* — « 

*— i 

Q 

-p 

C 

c 

c 

LU 

Q 

c 

c 

c 

c 

c 

C 

oo 

CO 

Z=T> 

cc 

01 

tj 

* 

a» 

G 

TJ 

ai 

0J 

OJ 

aj 

OJ 

o 

-o 

(— 

UJ 

co 

o 

x 

X 

a. 

rH 

Q 

XL 

H 

X 

XI 

XL 

X 

1 

O 

> 

Q 

p 

4-> 

p 

o 

LJ 

P 

P 

n 

o 

o 

o 

o 

oo 

■a 

CT 

Z 

o 

ai 

OJ 

p 

C 

£3 

OJ 

x 

p 

p 

p 

p 

COJ 

CD 

OJ 

o 

rH 

G 

o 

CL 

■H 

o 

p 

o 

o 

o 

o 

1 

* — 

-4-> 

o 

Q 

XL 

o 

p 

o 

> 

p 

01 

H 

H 

rH 

»— H 

>=*- 

4-> 

ro 

CL 

z 

U 

p 

o 

p 

o 

o 

XL 

X 

X 

X 

oo 

CU 

C_J> 

2 

o 

*H 

o 

H 

o 

CJ 

rH 

p 

CJ 

u 

u 

u 

JEC 

O 

a 

P 

iH 

jC 

rH 

x 

x 

o 

•H 

-h 

■H 

«: 

u 

CL 

H 

x 

u 

XL 

p 

u 

M 

Q 

Q 

Q 

<2 

2 

u 

•fH 

U 

0) 

U 

£ 

1 

1 

1 

ca 

-1 

Q 

o 

p 

-H 

o 

P 

u 

n 

ai 

<2 

LU 

u 

G 

H- 

Q 

p 

-P 

«TJ 

_ 1 

o 

1 

1 

o 

01 

P 

rH 

rH 

LLi 

_l 

< 

p 

(M 

n 

iH 

H 

P 

sz 

u 

XI 

X 

1 

01 

<2 

2 

•H 

H 

H 

a 

CM 

p- 

a 

1 

i 

rH 

Ul 

•  H 

OJ 

CM 

, _ , 

U 

*H 

CO 

-o 

H 

03 

H- 

i- 

CO 

" — 

to 

z 

CO 

CO 

> 

UJ 

o 

_i 

2 

LU 

< 

O 

h— 

CO 

□o 

Z 

QC 

Z 

car 

CO 

a 

< 

t- 

< 

CO 

CO 

cn 

u 

OL  flu 

■o 

z 

tn 

ZT 

CD 

— 

—  — 

—  — 

- - 

—  -- 

- - 

- — 

--  -- 

— - 

—  .. 

—  -- 

- - 

- - 

--  -- 

—  -- 

--  — 

X3 

CO 

CD 

CO 

\ 

H 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

D 

c 

G 

G 

Q 

Q 

Q 

G 

tn 

CU 

_1 

z 

Z 

Z 

Z 

z 

Z 

Z 

Z 

Z 

z 

z 

Z 

Z 

z 

Z 

Z 

-p> 

CO 

e 

TH 

o 

i  ■— ■€ 

-  •— • 

\ 

cn 

>- 

=3 

3^* 

1 - 

CD 

LU 

f— 

tn 

CO 

O 

cr 

CU 

CU 

t— fl 

o2> 

cn 

car 

1 — 

Q 

QJ 

OJ 

OJ 

0J 

OJ 

Hi 

0J 

01 

01 

e 

OJ 

OJ 

OJ 

OJ 

01 

OJ 

CO 

CU 

UJ 

c 

c 

T3 

c 

T3 

c 

c 

c 

c 

P 

c 

c 

TJ 

c 

z. 

c 

— — « 

<2 

-p» 

t- 

<TJ 

tl 

t*4 

01 

*-« 

TJ 

OJ 

u 

OJ 

O 

<D 

■  rH 

TJ 

T3 

OJ 

03 

car 

OJ 

u 

X 

X 

P 

X 

P 

X 

X 

x 

X 

q- 

X 

X 

P 

x 

a. 

CL 

•_> 

Li_ 

CO 

UJ 

-P 

P 

o 

P 

O 

p 

p 

p 

p 

o 

p 

p 

o 

p 

o 

a 

o 

01 

01 

f-H 

CU 

rH 

OJ 

CU 

CU 

0J 

p 

0J 

u 

rH 

OJ 

p 

p 

-P» 

z 

6 

e 

X 

o 

X 

G 

o 

o 

o 

o 

o 

o 

X 

e 

CL 

CL 

:zr> 

»-H 

o 

O 

u 

p 

o 

o 

p 

p 

p 

rH 

p 

p 

u 

O 

3 

o 

r—t 

p 

e 

o 

p 

o 

o 

o 

X 

o 

o 

ffl 

P 

P 

p 

<T> 

UJ 

o 

O 

rH 

r< 

CU 

o 

rH 

rH 

rH 

CJ 

rH 

rH 

p 

o 

O 

o 

d 

h- 

Q 

r*H 

P 

LT 

X 

c 

D 

X 

X 

X 

X 

X 

p 

rH 

rH 

rH 

<2 

<r 

z 

XL 

C3 

c 

CJ 

OJ 

rH 

u 

u 

u 

u 

u 

0J 

X 

X 

XL 

Q 

D 

u 

H 

rH 

H- 

■r* 

•«H 

■rH 

f-t 

rH 

p* 

u 

u 

U 

o 

> 

zr 

O 

Q 

Q 

Q 

Q 

P 

•H 

rH 

rH 

0. 

X 

P 

I 

I 

1 

1 

h- 

C 

T3 

Q 

G 

2 

p 

O 

rH 

rH 

nj 

CM 

i 

o 

O 

1 

1 

o 

OJ 

rH 

«. 

rH 

X 

G 

rg 

n 

CJ 

2 

X 

rH 

rH 

rH 

tH 

p 

o 

> 

«. 

CO 

u 

1 

rH 

Tl 

p 

rH 

CO 

<1 

in 

* 

CJ 

a 

1 

*— • 

P 

c 

rH 

l/l 

oo 

' — -  ’-=t~ 

OO  I 

CO  CT" 
■--  I 

OO  ca 
co  car 


t= a 

r«j  hj 


cd  CO 

<C  LU 


Oi 


page  14  Analytical  Serv  REPORT  LAB  *  84-08-088 

RECEIVED.  08/08/84  NonReported  Work 

FRACTION  AND  TEST  CODES  FOR  WORK  NOT  REPORTED  ELSEWHERE 


o  o  o  o 
'0  >0  -0  -o 
o.  a.  a.  a. 
D  D  D  D 

a  a  a  a 


a  a  a  a 
y>  co  n  * 
o  o  o  a 


C3 

□_  n 

LU  <J- 

oe  -  • 


'«  > 

*i  H  ®  (I 

=  ea  m 

r~*  OX 

m  u  o  <u 

c  in  r- 


cn 

c  e  ea  c 

.  . 

m  -i 

nu 

»— H 

■oOO  » 

nj  in  .3 

o:  CD  Q.  < 

ao 

Q  > 

UJ  ca 

tr 

< 

oo 

CL 

C3 

Ul 

tr 

Q. 

c  c  u 
nj  ^  n  m 

•-I  -p  cn  c 

■a  ,  ifl  3 

i!  h  3  i.  ij 

crla  <  0  3 


cr»  c_j 

<C  lu 

cx.  ac 


t-  >  > 
221- 
W  <  m 
**  a.  _i 

J2« 

U  O  u 
o  < 


O  L  ’-1  Q 

ea  u  i  at 

«t  m  n  i/i 

.  cd  u  ru 

C  -x  o  c- 

o  *h  "a  I  m 

u  CD  C  D  fil  n 

at  v.  m  CU  »->  c 

E  N  £  I  W  3 

Q  Z  CD  III  *  UJ 

-i  u  z  a.  u 

■*.  <  >  .1-1 

S  ^  K  h  O  O 

o:  t-  y-  > 
□  0.  Z 

3  •- 


o 

o 

O 

Li_  O 

o 

wl 

►— •  CD 

f— < 

art 

| 

El 

CD 

2  ID 

CD 

n. 

LU  fs 

o 

u 


i- 


3 


'a 


m 


'  ■)  ! 


I 

co 

o 

i 

•cf- 

OQ 


CQ 


oe 

CD 


ctz 


TJ 

cn 


cn 

m 


>TJ 

c= 

<c 


a 

oo 

..i« 

n 

• 

r-^ 

L 

L. 

o 

Q 

LlJ 

cu  > 

► 

LU  LU 

i 


cr>  o 

<C  LU 
Q_  QC 


0)0 

t- 

Q 

Q 

Q 

a 

Q 

Q 

a 

a 

Q 

a 

Q 

o 

01 

-I 

z 

Z 

Z 

z 

Z 

Z 

z 

Z 

Z 

z 

z 

“7 

“51 

D 

01 

>  Q 

10 

03  Ui 

CE 

l 

t- 

Q  O 

01 

* 

♦ 

* 

P 

s 

* 

* 

0} 

0) 

01 

ai 

CJ 

LU  10 

c 

0J 

p 

c 

c 

c 

c. 

CD 

►H  h- 

0) 

p 

o 

oi 

01 

01 

a- 

ti.  10 

P 

Ol 

ai 

o> 

P 

<p 

a 

a> 

M 

N 

N 

K 

4—4 

4— « 

►h  Q 

P 

c 

c 

c 

UJ 

o 

c 

c 

c 

c 

c 

c 

4 — 4 

CD 

cc 

Hi 

(0 

oj 

ai 

6 

m 

at 

ai 

01 

01 

01 

Q 

-O 

P- 

10  01 

o 

-C 

p 

a 

rH 

o 

H 

p 

-O 

p 

p 

1 

O 

>  Q 

p 

•p 

p 

o 

=r 

p 

p 

D 

o 

o 

o 

o 

CO 

X3 

Ol 

z 

o 

QJ 

ai 

p 

C 

09 

ai 

£ 

p 

p 

p 

p 

CO 

CD 

OJ 

D 

pH 

6 

o 

a. 

pH 

o 

P 

o 

o 

o 

o 

1 

-4J 

□ 

Q 

£ 

0 

p 

o 

> 

p 

ai 

pH 

H 

H 

rH 

-M 

Q. 

z 

u 

t- 

o 

p 

o 

o 

P 

p 

p 

P 

CO 

Ol 

CJ 

Z 

3 

H 

o 

H 

o 

=T 

pH 

p 

CJ 

u 

u 

u 

o 

o 

p 

pH 

£ 

p 

-C 

o 

•H 

•»H 

•H 

41= 

u 

0. 

h- 

p 

u 

P 

■p 

u 

H 

Q 

Q 

Q 

<Z 

z 

u 

■H 

u 

Ol 

01 

p 

1 

1 

1 

r~n 

a- 

o 

a 

P 

•fH 

0 

p 

u 

n 

cu 

o 

-O 

CO 

CJ  — ^ 
CO  — • 

m 


CD  Ol 

CJ* 


a_ 

dJ 

-CD 

UJ 

p— « 

H— 

cu 

as 

a. 

cn 

-p> 

LU 

CD 

ra 

h— 

OL> 

cn 

p— • 

t— « 

CD 

-CD 

CJl 

CJ 

U"» 

OJ 

an  ai 

1—4 

o» 

cn  az 

f— 

Q 

01 

ai 

01 

01 

01 

01 

Ol 

01 

ai 

6 

01 

01 

Ol 

01 

01 

CJ* 

an 

10 

c 

c 

*o 

c 

T3 

c 

c 

c 

c 

p 

c 

c 

TJ 

c 

c 

p— « 

<c 

-pn 

1- 

0) 

■p« 

OJ 

pH 

OJ 

01 

OJ 

01 

o 

01 

OJ 

•H 

OJ 

OJ 

na 

az 

■n 

u 

P 

p 

p 

p 

P 

p 

p 

p 

p 

<p 

p 

p 

P 

p 

CL 

u 

u_ 

cu 

10 

p 

p 

o 

p 

o 

p 

p 

p 

p 

o 

p 

p 

o 

p 

o 

•  f  1 4 

-> 

01 

01 

H 

Ol 

pH 

01 

01 

ai 

01 

p 

01 

01 

pH 

Ol 

p 

4J 

z 

E 

E 

p 

o 

P 

E 

o 

o 

o 

Q 

o 

o 

P 

E 

a. 

ZZT* 

1-4 

o 

o 

CJ 

p 

CJ 

o 

p 

p 

p 

pH 

p 

p 

u 

o 

o 

i  • 

p 

£ 

o 

p 

o 

o 

o 

P 

o 

o 

OJ 

p 

p 

na 

to 

o 

o 

rH 

pH 

01 

o 

pH 

pH 

pH 

u 

rH 

pH 

p 

o 

o 

cz 

►— 

a 

pH 

p 

P 

c 

D 

p 

P 

P 

p 

P 

p 

fH 

pH 

<c 

< 

z 

P 

a 

c 

CJ 

01 

H 

u 

U 

U 

u 

u 

01 

p 

P 

Q 

D 

CJ 

•iH 

fH 

<P 

•H 

H 

•H 

•H 

fH 

H 

u 

U 

a 

> 

o 

Q 

Q 

Q 

a 

P 

•H 

•fH 

0. 

p 

p 

1 

1 

1 

i 

C 

"O 

Q 

z 

p 

o 

tH 

pH 

CU 

cu 

1 

o 

o 

1 

o 

01 

fH 

, 

„ 

H 

p 

E 

CU 

a 

Z 

p 

pH 

pH 

pH 

pH 

- 

p 

o 

CO  CJ» 

<r  lu 

o_  etc 


trans-L  3-Dich loropropene 


r-4 

f= 

o 

= f» 

cd 

o 

-o 

f- 

i 

CD 

□o 

Ll_ 

•o 

«=n 

0l 

cd 

o 

OJ 

P 

1 

■o 

j — 

O 

3 

Ol 

-*-» 

ra 

N 

H 

CO 

a> 

CJ 

N 

01 

1 — 

z= 

n 

i 

gy 

-  w—m 

N 

o 

<c 

(M 

u 

era 

QL_ 

H 

<c 

O 

UJ 

01 

_ 1 

«LJ 

- 

c 

UJ 

(- 

ai 

S" 

ai 

a. 

<c 

p 

o 

(A 

f- 

•H 

a. 

o 

* — i 

ai 

(- 

o 

cr 

o 

~o 

H 

cn 

X 

CD 

U 

cdI 

V— • 

.  f- 

■H 

Ol 

CO 

TJ  01 

T3 

p 

UJ 

01  -o 

1 

3 

(— 

CD 

r— 

^  oi  n 

pH 

cac 

CD  CDI 

<*-  u. 

01 

a 

cd 

■  *■* 

H 

1 

a_ 

c u 

TJ 

u 

1 

o 

UJ 

r— fl 

►— 

OJ 

e 

41  - 

(A 

u 

ac 

ex 

CO 

4^ 

<n 

CL 

•H 

UJ 

CJ 

t- 

in  O 

u 

01 

OJ 

1 — 

OJ 

cn 

>0 

c 

cn 

. — « 

□ 

41 

T3 

01 

■p 

in  u 

c 

r*H 

o 

m 

-i  o 

OJ 

3* 

n 

C3 

E 

3  J= 

£ 

CJ 

o 

«-  -P 

0J 

p 

U1 

m — « 

Ol 

(- 

41  41 

c 

01 

CD 

e 

JC 

-c  e 

0) 

o 

1  t 

■  *—• 

u 

-p 

x: 

L- 

>• 

S2T 

f— 

O  -P 

P 

o 

f— 

cn 

CD 

c 

•p4 

01 

pH 

ai 

OJ 

-« 

o 

in  E 

o 

-C 

cn 

cr: 

1 — 

lA  n 

{- 

u 

C_> 

OJ 

41 

Of  r-4 

o 

01 

, — t 

<c 

E 

M 

H 

f- 

ra 

ac 

ra 

■  rH 

c  c 

£ 

p 

«u 

u_ 

Q 

P 

3  O 

u 

a» 

■»H 

p 

tr  o 

O  -H 

0-  -P 

uj  c 

CC  4i 

•P 


»-i 

(- 

c 

CL 

£ 

i 

fH 

UJ 

,  p 

K 

t- 

01  01 

0 

*o 

p 

c  o 

cr 

0/ 

OJ 

m  u 

CD 

o 

c 

p 

x  o 

CO 

u. 

41 

u 

t3 

P 

1 

aa 

o 

01 

01  £ 

CO 

U5 

E 

Q.  P 

E  u 

r-~~ 

z 

3 

Ol 

u 

O  OJ 

o 

C 

c- 

01 

(-  (- 

i 

L-» 

p 

O  P 

oo 

*— • 

t- 

C 

lA 

01 

p-4  01 

i 

l-H 

ID 

P 

•© 

£  p 

v— ■ 

CD 

z 

U 

u  1 

CO 

•-* 

m 

3 

p 

o  ru 

T* 

u. 

lA 

o 

e  - 

r— 

ca 

u 

II 

01 

c 

o  ra 

CD 

ae 

a 

u 

f-  - 

Z 

II 

p  ^ 

.  . 

CD 

a 

< 

H 

•pH  » 

CD 

o 

*H 

o 

Q  ^ 

UJ 

< 

< 

z 

♦  Ot 

«r  > 

UJ 

i — « 

_ 1 

tn 

UJ  UJ 

a_ 

LU 

C?  CD 

sec 

(- 

<C  UJ 

<r 

o 

a,  ac 

CO 

z 

fi 


H 


(a 


o 

i 

oo 

o 

ta¬ 

co 


fi 


:{ 

Ti ! 


fli 


u!  u 


CD 

Q_  Ol 

LU  > — . 

□e  q- 

na 

CO 


Ul 


>  =» 

t—  in 
CLa  cu 
CO  OC 


•TJ 


m 

<C 


□o 

CO 

r-- 

o 

«=* 

UJ 

Lf~>  O- 


c»  cj 
<t:  uj 
a.  etc 


1 


to 


olo 

h- 

Q 

Q 

a 

Q 

o 

a 

Q 

Q 

Q 

Q 

Q 

Q 

01 

3 

Z 

Z 

z 

z 

z 

z 

Z 

z 

Z 

Z 

Z 

z 

31 

3 

01 

>  Q 

UJ 

C9  UJ 

cr 

1- 

Q  cj 

01 

* 

# 

♦ 

f> 

E 

* 

* 

01 

01 

01 

01 

o 

UJ  UJ 

c 

11 

P 

c 

c 

c 

c 

CD 

<->  h- 

aj 

£ 

o 

01 

Of 

01 

01 

U.  Ul 

XL 

01 

01 

01 

3 

<p 

01 

01 

M 

M 

N 

« 

1-1  Q 

P 

c 

c 

c 

UJ 

o 

c 

c 

c 

c 

c 

c 

w  1 

o 

ST 

■  cc 

Oi 

*n 

10 

01 

E 

ai 

01 

Of 

01 

01 

C3» 

-o 

P- 

UJ  01 

o 

jC 

-C 

a 

H 

o 

£ 

H 

XL 

XL 

jo 

p 

1 

O 

>  Q 

p 

P 

p 

o 

ry 

p 

p 

3> 

o 

o 

o 

o 

ao 

*o 

CT 

1  z 

o 

01 

01 

p 

c 

01 

£ 

p 

p 

p 

p 

o 

CD 

ai 

3 

E 

o 

Cl 

■*4 

o 

P 

o 

o 

o 

o 

i 

■ — 

4P 

a 

Q 

-c 

o 

p 

o 

> 

p 

01 

iH 

rH 

H 

«i- 

4P 

ra 

CL 

Z 

u 

p 

o 

p 

H 

o 

O 

XL 

1= 

.c 

£ 

ao 

CU 

CJ 

z 

3 

H 

o 

o 

zr 

»** 

P 

u 

u 

u 

u 

o 

O 

p 

H 

£ 

-C 

£ 

o 

H 

f* 

•H 

4t= 

CJ 

CL 

K 

x: 

u 

£ 

P 

u 

Q 

Q 

Q 

<C 

z 

u 

H 

u 

01 

<0 

XL 

1 

1 

1 

aa 

a- 

a 

o 

p 

o 

p 

U 

n 

CU 

«r 

— - 

LU 

01 

< 

o 

<C 

cr 

, 

o 

~o 

cj" 

ao 

j~ 

t- 

o 

01 

Z 

CD 

•— • 

> 

3 

cn 

3 

Z 

UJ 

<  3 

1— 

Q 

r— 

Z 

cr 

cc 

C3 

o 

1  < 

t— 

C3 

CJ 

3 

cl_  ai 

*o 

Z 

LU  — • 

h— 

ai 

i— « 

a:  a. 

cn 

e 

UJ 

OJ 

c— 

cu 

c_o 

1— • 

*— « 

=y» 

CD 

■O 

ID 

CD 

CJ 

N 

■x» 

ru 

ai 

O' 

-p> 

CJ 

o 

r  » 

•  V— i 

N 

>  => 

H— 

00 

P-  ^ 

CD 

o 

aj  cu 

1— HI 

an  at: 

Q 

CJ 

CU 

'3 

<— « 

<c 

-P* 

t- 

ai 

ac 

03 

CJ 

CJ 

u_ 

Q 

3 

■  *— • 

3 

E 

□ 

U 

.o 


l 

CM 


O 

I 

n 


i 

in 


u 

o 


u 

I 

CM 


+-> 

01 

t- 

I 

Hi 

CM 


1 

c- 

3 

ID 


z 

< 

cj 

01 


m 

c 

<c 


•i 

i 

*1211 

3! 

"!! 

.  <u 


ao 

cn 

r— 

cj 


-O 


O  c_J 
<T  LU 

a_  ac 


o 

o 


ao 

ar^ 


ru 

i 

cj 

i 

a 


cj 


<z 

CO 


UJ 

I- 

< 

a 


-i 

3 

01 

u 

IT 


ai  ai 

c  c 

D  <0 

-C  £ 

3  3 

ID  ID 

6  E 

a  o 

f-  E 

o  o 

Q  — «  t- 

Z  -c  09 

3  cj 

a 

a. 

z 

o 

cj 


oi  ai  ai 

■a  c  -o 

•H  -M 

P  -C  P 

O  P  O 

H  Qj 

£  O  £ 

<J  P  U 

o 

•“*  *— •  HI 

3*  -C  C 


01 

c 

ai 

£ 

p 

01 

E 

o 

p 

o 

D 


ai 

c 


01 
c 
a> 

.c 
p 

ai 
o 
p 
o 

M  »H  H  (J  iH  ^ 


a i 

c 

<n 

£ 

-p 

0i 

o 

p 

o 


0 1 
c 
a; 
-c 
P 
0l 

o 

p 

o 


e 

p 

o 

<*- 

o 

p 

o 


01 

o 

p 

o 


c 

<0 

•C 

p 

01 

o 

p 

o 


u 


01 

^  <p 

3*  O 

.c  p 

-P  o 

01  -« 

z  xz 

u 


Q 

I 


Q 

I 


CM 


I 

01 

c 

UJ 

p 

p 


Q 

I 

ru 


p 

H- 

I 


01 

X3 


U 

P 

-P 

01 

p- 

c 

o 

-o 

p 

>0 

u 


01 

c 

10 

.c 

p 

at 

6 

o 

p 

o 

r— < 
£ 
u 

■H 

■o 

o 

e 

o 

u 

m 


CM 


n 


i 

in 

c 

m 

i~ 

3 


uj  a: 

3  □ 
<-*  I- 
U.  CJ 
<1 
«  Ll 
t— 

Q  CJ 

Z 

o 

cj 


z 

< 

cj 

01 


supdoidoao] i|  j  i  q- 


at 

>• 

o  cj 

43  C9 

<C  'v 


QO  U_ 
CD 

I  -o 


CD  =x> 
-O  f— 


+->  ID 

04  C_J 


o 

«0  «s|- 

03 

CD 

cs»  — « 

CTJ 


LU 

ai  -o 

1 

3 

CD 

ai  n 

H 

atz 

CD  CDI 

<*-  u. 

Ol 

CD 

CJ 

1 

Q_ 

Ol 

XJ 

.  U 

1 

o 

LU 

•— ■ 

H— 

OJ 

G  ai  . 

in 

u 

CE 

tx 

03  +» 

<0  0.4-1 

e 

LU 

LJ 

L  10  O 

u 

ai 

rU 

h— " 

OJ 

Ol  <0 

c 

LO 

«— t 

o  ai 

*o 

01 

«— « 

■p  in  -o 

C 

CD 

m  ••1  o 

m 

-a 

O 

e  3  .c 

£ 

CO 

0  (-  -P 

ai 

•P 

lX» 

ru 

OJ 

c-  ai  oi 

c 

ai 

4-> 

CD 

<EE 

-c  -c  E 

o 

»— • 

rH 

U  -P 

p 

> 

Z3 

CP*1 

H— 

O  -P 

•P 

o 

(— 

in 

CD 

c  ■-< 

ai 

04 

OJ 

i  t 

o» 

0  in  E 

o 

.c 

03 

ce: 

P— 

in  ■.* 

f- 

u 

CD 

Ol 

«l  01  H 

o 

«TJ 

■ — ■ 

<C 

+» 

G  ■-* 

M 

f- 

<n 

at 

ra 

•«  C  C 

XT 

■P 

u_ 

Qi 

■P  3  O 

U 

01 

I-  c 

IE  O 

O  •-> 

CL  -P 

Uj  C 

CE  Oi 

-P 

in  «» 


7JM 

H-0 

L 

c  a. 

.c 

iz 

I 

•*H  IjJ 

„ 

-P 

a 

(- 

L 

ai 

ai 

0 

"O  -P 

c 

o 

st 

O 

IE 

Ol 

«TJ 

(- 

CD 

O 

L 

•P 

-c 

o 

jjiI 

- — • 

IL 

Ol 

f-  TJ 

■P 

-*v  * 

1 

X3 

o  ai 

ai 

-C 

r  ]  s 

CO 

in 

G 

CL  -P 

e 

u 

O' 

z 

3 

ai  u 

o 

*0 

□ 

C 

p  Ol 

t- 

«=r 

_ 

►— « 

■p 

o 

-p 

'  a 

ao 

ru 

t- 

C 

in  ai 

Ol 

Mg 

i 

i-i 

D 

■P  *o 

X 

-P 

■  4 

CD 

z 

u 

H 

U 

1 

4  U 

cn 

■  4 

►— * 

in 

3  -P 

O 

ru 

1 

IL 

in  o 

E 

i"— 

C3 

UJ 

It 

ai  c 

o 

ri 

CD 

ct 

Q 

(- 

f- 

Z 

II 

x» 

.  . 

CD 

a 

< 

r>H 

•** 

CD 

*—■4 

z 

u 

-«  a 

Q 

H 

LU 

< 

in 

<r  z 

* 

* 

r-~  o 

LU 

>  ■  « 

_ J 

in 

LU  LU 

a_ 

LU 

CD  CD 

sc 

t- 

<c  lu 

<t 

o 

OL.  C*C 

03 

z 

l 


n 


2 


r  rf< 


cd 


co 

cd 

i 


CD 


oa 


CD 

a  aj 


<n 

CO 


in 


>  =» 
t—  in 
CU  Oi 

co  arc 


na 


•n 

<c 


1! 

A  g 

.  .1  u 


•5f 

oa 


co 


o 


CO 


a>  cd 
<C  LU 

au  ac 


CD 

CJ 


<TJ 


CO 


CO 


I — 

-  -  o 
CO 


I  I  aj 


CD 


CO 

CO 


CO 

I 

cd 


I 

oa 

ac 

CD 


OL_ 

<X 

CO 


£ 

\ 

at 

3 


CO 


<C  _J 


CO  oi 

cd  e 
cd 


e 

cn 

3 


CD 

ai 

LU 

<C 

■  ■ 

1 

DC 

> — < 

LU 

Ll_ 

o 

CD 

U_ 

col 

CU 

_ 

CDl 

e 

<*= 

i — 

LU 

_l 

cx_ 

ai 

4-« 

<£ 

ca 

CO  CD 

<c 

CO 

CD 

CD 


CU 


s 

oi 

£ 


CD 


CD 


CD 

CM 


<E 

CD 


cn 

£ 


CD 

CO 


s 

s 

oi 

3 


LID 

CM 


£ 

\ 

oi 

3 


• 

o 

rH 

I- 

Q 

Q 

Q 

Q 

Q 

Q 

a 

Q 

Q 

Q 

Q 

Q 

CD 

_l 

Z 

z 

Z 

Z 

Z 

Z 

z 

Z 

Z 

Z 

Z 

Z 

“3 

O 

tn 

>  a 

Li 

00  Li 

CE 

i- 

Q 

o 

ai 

* 

* 

* 

f- 

£ 

« 

* 

01 

0J 

01 

0J 

t  m 

C_J 

Li  Li 

c 

0J 

L 

c 

c 

c 

c 

1 1 

CO 

t— < 

h- 

ai 

x: 

o 

01 

OJ 

01 

0J 

■ - 

Ll 

Li 

xz 

01 

Qj 

01 

P 

C4- 

0J 

01 

N 

N 

N 

Nl 

«— 4 

t—t 

Q 

p 

c 

C 

c 

Li 

O 

c 

c 

c 

c 

c 

c 

, — | 

CO 

=3P 

CE 

ai 

<b 

m 

01 

£ 

<5 

0J 

0l 

01 

0J 

0J 

CD 

-a 

f- 

li  tn 

o 

XZ 

XZ 

a. 

rH 

o 

JZ 

rH 

X) 

X3 

XD 

X3 

1 

a 

> 

a 

P 

-P 

P 

o 

D* 

(- 

p 

zr 

o 

o 

o 

O 

□O 

X3 

CXI 

z 

o 

OJ 

01 

(- 

e 

a 

OJ 

XL 

f- 

c- 

(- 

u 

o 

O 

OJ 

~j 

.-4 

£ 

o 

CL 

rH 

o 

P 

o 

o 

o 

o 

1 

-IJ 

o 

a 

XL 

o 

p 

o 

> 

L 

OJ 

pH 

rH 

rH 

pH 

Cl 

-U 

no 

a, 

z 

u 

(- 

o 

J- 

rH 

o 

o 

J= 

XT 

x; 

PI 

CO 

ai 

CO 

e 

o 

■  rH 

o 

H 

o 

rH 

L 

u 

U 

u 

u 

a 

o 

\- 

-C 

rH 

x: 

x: 

o 

•pH 

■H 

■H 

It 

u 

a. 

P— 

£ 

u 

x: 

P 

u 

rH 

a 

Q 

Q 

<c 

E 

U 

•H 

u 

0J 

n 

x= 

i 

1 

1 

oa 

□_ 

O 

a 

-w4 

o 

L 

u 

n 

CM 

<c 

ULi 

u 

£ 

1- 

a 

f- 

P 

- 

« 

- 

_ 1 

a 

1 

i 

o 

0J 

f- 

rH 

rH 

H 

111 

tn 

< 

CM 

n 

rH 

1- 

p 

JC 

C5 

X3 

«. 

x: 

1 

0J 

<r 

a: 

H 

H 

u 

CM 

Q 

„ 

l 

1 

r4 

01 

m 

CM 

•*H 

•% 

«— • 

u 

rH 

CO 

-o 

rH 

ao 

H 

CO 

tn 

z 

CD 

«— « 

> 

L 

CO 

_i 

E 

• 

LU 

<t 

O 

co  r~- 

z 

ce 

z 

ac 

CO 

CO 

H* 

< 

CZ3 

CO 

tn 

CJ 

a_  CXI 

T3 

z 

tn 

1  I  1  >■■■'< 

h— ■ 

CU 

H-4 

□e  ca. 

CO 

■4^ 

e 

LU 

OJ 

CU 

CO 

•— -4 

M 

CD 

_ 

—  — 

..  -- 

_ _ 

—  — 

..  -- 

..  -- 

--  -- 

..  -- 

--  .. 

--  — 

-  — 

—  -- 

--  -- 

—  — 

--  -- 

n 

CO 

00 

CO 

\ 

H 

Q 

Q 

Q 

Q 

a 

a 

a 

Q 

C 

Q 

D 

a 

a 

a 

Q 

U1 

CO 

CU 

O' 

—I 

Z 

Z 

Z 

z 

Z 

z 

z 

Z 

z 

Z 

Z 

z 

z 

z 

Z 

4J 

CO 

o 

O 

o 

.  « 

■  w—4 

tn 

>  => 

f— 

00 

Li 

f-  u» 

C3 

o 

CE 

CU  OJ 

»■  « 

»2S 

co  or 

1 — 

Q 

QJ 

ai 

01 

Oi 

0J 

OJ 

OJ 

0J 

01 

E 

01 

0J 

0J 

0J 

QJ 

0J 

ni 

CO 

OJ 

Li 

C 

c 

T3 

c 

■CJ 

c 

c 

c 

c 

(- 

c 

c 

T3 

c 

C 

c 

<c 

4-> 

1- 

0) 

<B 

H 

<D 

pH 

u 

0J 

<0 

0J 

o 

Tl 

IB 

■  rH 

ItJ 

ITJ 

0J 

ra 

□c 

m 

<J 

JZ 

xz 

L 

P 

n 

x: 

XI 

XI 

<4- 

XL 

-c 

(- 

XZ 

CL 

a. 

• — 1 

Ll_ 

CO 

Li 

P 

p 

O 

p 

o 

p 

p 

P 

p 

O 

P 

P 

o 

P 

O 

o 

A 

01 

a; 

rH 

a> 

rH 

0J 

0J 

0J 

0J 

c- 

0J 

0J 

rH 

0J 

(- 

4-> 

Z 

e 

£ 

xz 

o 

£. 

£ 

o 

o 

o 

o 

o 

o 

£ 

6 

a 

CL 

HZT' 

*— • 

O 

o 

u 

t- 

CJ 

o 

(- 

(- 

w 

rH 

(- 

(r 

u 

o 

o 

o 

— H 

u 

£ 

a 

(- 

0 

o 

0 

£ 

o 

o 

<B 

u 

f- 

f- 

nj 

Li 

o 

o 

rH 

H 

0J 

o 

rH 

rH 

u 

rH 

rH 

(- 

o 

o 

o 

d 

h- 

Q 

rH 

u 

X 

£ 

c 

3 

£ 

£ 

XI 

<c 

xz 

P 

rH 

rH 

rH 

• 

<c 

<i 

z 

JZ 

a 

c 

u 

0J 

rH 

u 

u 

u 

u 

u 

0J 

XZ 

£ 

£ 

Q 

o 

CJ 

•H 

rH 

<*- 

■rH 

rH 

•H 

■  rH 

H 

1- 

u 

u 

u 

a 

> 

X 

o 

Q 

a 

Q 

a 

L. 

rH 

■H 

H 

1  t  aa 

CL 

x: 

u 

1 

i 

1 

i 

i- 

c 

T3 

a 

Q 

3 

E 

p 

o 

rH 

rH 

CM 

CM 

i 

o 

o 

i 

1 

Jfl 

O 

0J 

* 

rH 

JO 

E 

CM 

n 

CO 

u 

E 

£ 

»H 

rH 

rH 

rH 

(- 

o 

;  ;? 

u 

l 

rH 

iB 

fr 

rH 

rH 

A 

< 

*H 

01 

- 

CJ 

03 

l 

1 

c- 

c 

rH 

in 

•  A  5 

CO 

t- 

TJ 

c 

CO 

L 

nj 

i  j  t 

w  § 

P 

'  9 

p 

i* 

-s. 

ii 

ao 

CO 

■  <  8 

_ 

1 

.0 

V— « 

CO 

. .  w 

CO 

«— « 

" - 

1 

• 

r^. 

CO 

LlI 

cr 

CO 

etc 

_l 

□ 

►H 

i- 

z 

rH 

■ 

.  - 

CO 

L 

a 

< 

C=J 

1— -4 

< 

cj 

► 

ULi 

< 

L 

tn 

o-  o- 

LU 

H 

_ 1 

< 

UU  LU 

a_ 

Q 

u 

c s>  c_» 

y~ 

z 

• 

<C  LU 

<x 

c 

Q_  QtC 

CO 

u 

- 

• 

' 

ai 

> 

'  I 

o 

tj 

X3 

CD 

<c 

-« — « 

■  « 

»■  "ft 

CD 

O  o 

-43 

(— 

1  f— 

CD 

□O  Li_ 

"O 

ai 

.  at 

CD 

o 

cu 

~  p 

ft 

1  T3 

4-> 

0-  3 

<cf-  ai 

4-> 

•o 

N  • 

QO  =» 

a* 

CD 

\  ai 

cz 

n  i 

**=  — 

\  O 

-u 

<c 

m  u 

oa  c= 

a_ 

H 

<C  CD 

LU 

01 

_ l  o 

-  c 

LU 

u  oi 

3EZ 

U  a. 

r  , 

<C 

P  o 

Ul  L 

■M  Q. 

cn  O 

■  '  1 

9,  (_ 

CD 

CC  0 

~o 

H 

CO 

rH  .C 

CD 

01  U 

CD 

« — « 

(.  Hll 

era 

T3 

aro  P 

• 

LU 

Oi 

-a  1  3 

i — 

CD 

r-- 

•N 

oi  cn  -4 

ac 

CD 

CD 

<4- 

Ll  «  oi 

CD 

CD 

•H 

W  *-«  1 

ql  ai 

.  u 

l  o 

LU  « 

h— 

CU 

G  m 

,  HI  U 

CC  CD- 

era 

*•-» 

ftJ  Q.  y*  -r4 

e 

LU 

LJ 

U  W 

O  u  Oi 

CO 

CU 

OI 

-0  c 

era 

■— € 

O  CU 

to  at 

F— « 

p  in 

T3  C  H 

CD 

ItJ  *H 

O  it  9 

q 

CD 

e  3  jc  jc 

CD 

O  f- 

p  at  p 

in 

era 

cu 

c  ai 

oi  c  o 

4^ 

CD 

e 

«C  £ 

GUO 

»— « 

•  •  i 

U  P 

J=  (- 

>  =3 

i — 

O 

■P  -P  O 

(-  ui 

CD 

c 

■h  at  h 

aj  cu 

»— « 

»2S 

o  in 

G  o  £ 

fM 

era  oc 

1 — 

in 

^  u 

CD 

CU 

ai  cu 

■— <  O  T3 

. 

F— • 

<C 

4-> 

6  »■* 

^  (- 

„ 

<o 

ac 

rO 

c 

C  JC  -P 

l_l 

Li_ 

CD 

P  3 

O  u  01 

■ 

•H  »-l  P 

4-> 

t- 

C  _J 

P  f- 

■ 

ZZT1 

cc 

O  \ 

U  P  T5 

F"  -ft 

o 

O 

01  1  c 

CO 

0- 

P  3 

■p  eij  u 

• 

cr 

LJ 

c 

at  - 

<C 

IT 

ai 

■o  h  at 

p 

-  c 

tn 

cu 

<  -■  u 

t-  c 

a.  j: 

X 

•  M 

UJ  -  P 

>i 

h- 

(- 

at  at 

.  A 

CD 

o  -o 

P  c  o 

<r 

a> 

m  m  l 

■h 

a 

L  ■*> 

-C  o 

• 

1 

era 

L. 

at  u 
JO  o 

•a  p  ^ 
at  at  jc 

* 

era 

cn 

e  a.  -p  e  u 

» 

,  a  « 

•— • 

z 

3  at 

u  o  nj 

1  | 

a 

C  L 

at  (.  p 

„ 

'0 

M 

POP 

’  i  a 

oo 

era 

t- 

c  w 

ai  ^  cu 

v-  B 

i 

l-H 

TJ  P 

TJ  -C  P 

i  5 

■  1 

a 

Z 

U  *~4 

u  1 

4_1  u 

era 

M 

in  3 

■p  o  ru 

— ^ 

1 

Ll 

in 

O  G  - 

r». 

CD 

LJ 

ll  ai 

com 

CD 

OC. 

a 

u 

J-  - 

z 

II  43 

* 

.  . 

CD 

Q 

<  **♦ 

■  »H  «, 

r 

CD 

♦— « 

z 

U 

Q  Q 

* 

CD  Ul_l 

<£ 

cn  < 

Z  *  * 

—  Z» 

LU 

*— • 

_ 1 

W 

LU  LU 

a_ 

LJ 

C9  CD 

EZ 

(- 

• 

<C  LU 

<c 

O 

ft.  . 

a.  ae 

era 

z 

I 


u 


m 


ft 


in 

o 

CO 

o 

I 

CO 


CXI 

>  —H 

OU  CXI 
CO  o 


■n 


no 


*7 

4. 

i 

a  I 


oo 

CM 

C3 

OO 

CD 


CD  CD 

<c  uu 
CL_  CE 


cr 

UJ 

> 

o 

z 

□ 

u 

J- 

U 

< 

h- 

Z 

o 

u 


<E 

_ 1 

Ul 

at 

u 

> 

p- 

01 

UJ 

O 

o 

N 

0) 

CD 

u 

■a 

■H 

> 

N 

f—  -p 

r~i 

CD 

in 

O 

ac  3 

m 

»* 

<0 

N 

cm 

O' 

X 

a_  — >  <o 

u 

O' 

Ul 

1 

LU  CO  c 

0 

H 

QC  -  < 

a. 

X 

in 

CO 

o 

o 

* 

CM  c 

r 

m 

C 

u 

•H 

CM  r« 

-P 

OJ 

»— «  TJ 

o 

o 

VP 

10 

m 

3 

in 

tr 

00 

EL 

« 

Q  > 
UJ  CQ 
a: 

< 

a. 

UJ 

QC 

a. 


z  UJ 
uj  z 
j-  a 
y-  i 
<  a. 


<r 

□ 

a. 

UJ 

a: 


z 

UJ 


>  > 

Z  h- 

<  *-l 
0.  _l 
E  « 
O  U 

a  < 
u. 


cn  uj  *  uj 
z  a.  u 
<  >  .  « 
a:  t-  o  a 

t-  > 

a  z 


OJ 

f- 

in 


CO 


m 

CO 

LU 

Q 

C3 

c_> 

cn 

i —  UJ 

co  a. 

LU  U 


f-  E 

CU  3 

CO  •»« 


rn  10 
u  u 


H 

— «  UJ 

«n 

«=  < 

cn 

<E  U 

UJ 

_j 

CL 

E 

<t 

cn 

Ul 

u 

c- 

a i 

a» 

> 

■p 

o 

u 

ft! 

3 

0i 

cm 

O 

a 

a 

-P 

i — < 

■P 

0j 

u 

lL 

c 

3* 

T3 

0J 

i — 

c 

U 

< 

< 

•iH 

-0 

01 

P 

<r 

01 

u 

u 

O 

«H 

o 

OJ 

C_>  o 

e 

oj 

z 

C 

o 

h- 

P 

y* 

Q 

' — ■  o 

OJ 

at 

<t 

nj 

CQ 

(- 

1 

0/ 

Ll_  y 

c- 

a. 

rH 

u 

N 

Ul 

c 

C 

u 

_l 

p*H 

<3* 

u 

CM 

1 —  O' 

f 0 

•r-4 

0J 

0 1 

UJ 

a> 

c 

CD 

O 

c- 

XI  m 

•P 

C f) 

c 

_J 

o 

\ 

T3 

1 

01 

1 1 1  *+ 

*o 

in 

u 

cj 

u 

rH 

c 

o 

CM 

T3 

cm 

<TJ 

rH 

3 

i- 

oj 

u 

u 

Oi 

\ 

oj 

CM 

c 

>■— < 

cr 

CQ 

< 

o 

3 

E 

t: 

cr 

CD 

jz 

I 

CM 

3 

<* 

u 


ul 


U| 


Ul 


mi 


u 


LU  I 
_ J  O 

a_ 


CO 


01 D  ;  DUP601 


M 


(4 


fl 


eu 

> 

CD 


LTD 


c_o 

CO 


. — > 

e 

CO 

=3T 

CO 

o 

-o 

*- 

1 

f- 

CD 

CO 

Ul. 

■ol 

an 

i 

01 

CO 

CD 

OJ 

>-» 

p 

1 

-a 

4-> 

0" 

3 

•**- 

OJ 

+-> 

rO 

N 

^H 

oa 

OJ 

O 

\ 

Ol 

m 

■y 

n 

1 

* 

o 

■M 

<c 

OJ 

u 

03 

C= 

a_ 

H 

<r 

CD 

LU 

0) 

_ 1 

CJ 

«. 

c 

UJ 

f- 

01 

ai 

a. 

<c 

-p 

a 

zz 

u» 

u 

•*H 

a. 

cn 

o 

» — 1 

01 

L 

CO 

cr 

O 

~o 

r-H 

cn 

i-4 

£ 

CO 

* 

U 

CO 

*— 4 

L 

■pH 

ai 

o 

'a 

a i 

T3 

p 

UJ 

ai 

T3 

1 

D 

h— 

co  ao 

I-* 

a i 

n 

i-H 

ac 

CD  CD 

<L 

Ll 

01 

CD 

CO 

•pH 

■^ 

i-H 

1 

a_ 

OJ 

-o 

U 

1 

o 

UJ 

> — i 

1 — 

OJ 

£ 

ai 

Ul 

u 

a e 

cn 

-*-» 

* 

Q. 

.  H 

■H 

e 

UJ 

LJ 

t- 

ui  O 

u 

01 

ro 

i — 

OJ 

cn 

•n 

c 

cn 

•— « 

o 

ai 

"O 

Ol 

P 

m 

-a 

c 

P-H 

=r* 

CD 

<tj 

••H 

a 

«TJ 

C-D 

e 

3  -c 

£ 

CO 

o 

P 

P 

ai 

p 

m 

OJ 

L 

ai 

ai 

c 

Ol 

CO 

JO 

JO 

E 

fti 

o 

>  -  € 

•  • 

u 

-P 

L 

>■ 

=> 

zj*- 

o 

-P 

p 

o 

t— 

m 

CD 

c 

-»h 

01 

r—i 

OJ 

ai 

*-H  »» 

O 

Ift 

E 

o 

JO 

cn 

ate 

1 - 

ui 

■H 

L 

u 

CO 

OJ 

ai 

ai 

H 

o 

<n 

■ — « 

<r 

E 

H 

pH 

03 

cer 

ra 

■pH 

c 

c 

-C 

p 

< — * 

u_ 

Q 

P 

D 

o 

u 

01 

■pH 

•*H 

p 

c 

-1 

-P 

U 

ZO’ 

a: 

O 

U 

P 

T3 

r— « 

O 

■  H 

a 

ai 

1 

c 

03 

0. 

P 

3 

p 

0J 

10 

C 

UJ 

c 

ai 

<c 

a: 

a» 

*o 

pH 

Ol 

p 

c 

cn 

Of 

< 

pH 

OJ 

HH 

(- 

C 

CL 

JO 

I 

■pH 

UJ 

p 

t- 

p 

01 

ai 

CO 

o 

-o 

P 

c 

o 

-a 

CE 

ai 

* 

<T1 

L 

w— fl 

□ 

L 

p 

£ 

O 

i 

Ll 

oi 

T3 

P 

o~ 

o 

n 

01 

£ 

iro 

cn 

e 

CL  -P 

E 

U 

w-..< 

z 

D 

cu 

u 

o 

TJ 

□ 

C 

u 

ai 

t- 

U 

_ . 

t-H 

p 

o 

P 

cn 

«=*- 

(~ 

c 

u» 

Oi 

p^ 

Ol 

< 

HH 

<n 

p 

X) 

JO 

p 

ru 

CD 

z 

u 

P"H 

u 

1 

cr> 

ir- — • 

»-* 

ui 

3 

p 

O  0J 

1 

IL 

Ul 

0 

e 

cn 

oa 

UJ 

II 

0l 

r 

o 

CM 

o 

ac 

Q 

f- 

L 

* 

Z 

1! 

-Q 

pH 

.  . 

o 

Q 

< 

H 

■  pH 

a 

t — i 

—r 

a 

rH 

O 

Q 

P-H 

UJ 

< 

CO 

< 

z 

* 

* 

z> 

UJ 

H— • 

cn 

UJ 

UlI 

Cl- 

UJ 

CO 

o 

XZ 

h- 

<t 

Lii 

<r 

a 

a_ 

ac: 

cn 

z 

CO 

-o 

Q 

I 

CO 

o 

I 


CO 


ca 

<c 


□e 

CZJ 

n  aj 


•n 

CO 


t—  in 

OLi  OJ 

cn  oe: 


na 


cz 

<c 


« 

I 

3 

u 


co 


r— 

o 


CO 

o 


CM 


LU  LU 

cr>  o 

<c  UJ 

a_  ae: 


PAGE  4  Analytical  Serv  REPORT  LAB  #  84-08-068 

RECEIVED:  08/07/84  Results  by  Sample  Continued  From  Above 

SAMPLE  ID  RB-11-1,  98-100 _ FRACTION  OLC  TEST  CODE  GC  601  NAME  EPA  Method  601/GC 

Date  &  Time  Collected  08/06/84 _  Category _ 


01 

^  p 
Ch  3 
N  * 
\  01 
n  i 

Ns  O 

DJ  u 

H 

01 
-  c 

P  01 
01  Q. 

P  o 
I*  p 
Q. 

at  o 

01  P 

tr  o 


H 

x: 

01 

u 

p 

■H 

01 

TJ 

01 

a 

p 

ai 

T3 

1 

3 

01 

n 

H 

<4- 

U. 

« 

Ol 

•H 

iH 

1 

U 

1 

o 

£ 

OI 

m 

u 

03 

a.  ^ 

H 

P 

in 

o 

U 

Ol 

at 

NO 

c 

o 

Ol 

T3 

01 

-p 

in 

■a 

c 

H 

03 

•H 

o 

u 

=n 

£ 

3 

x: 

xz 

o 

P 

-P 

01 

p 

p 

01 

Ol 

c 

ai 

-c 

£ 

03 

o 

u 

P 

x: 

P 

O 

-p 

p 

o 

C 

Oi 

H 

o 

m 

£ 

o 

x: 

in 

•»H 

p 

u 

Oi 

Ol 

r— * 

o 

03 

£ 

*— < 

P 

H 

c 

c 

XT 

P 

P 

o 

u 

0i 

•H 

H 

P 

I- 

c 

-i 

P 

P 

DC 

o 

\ 

U 

P 

-a 

O 

•*H 

a 

Ol 

1 

c 

a. 

p 

3 

p 

ru 

03 

UJ 

c 

Oi 

CE 

ai 

*a 

01 

P 

c 

m 

01 

< 

03 

P 

C 

a. 

XZ 

i 

i-« 

LU 

p 

i- 

P 

01 

01 

o 

Xj 

■p 

c 

o 

tr 

01 

03 

OJ 

p 

a 

p 

p 

.c 

o 

Ll 

ll 

p 

*o 

p 

H 

X3 

o 

Of 

Ol 

£ 

cn 

£ 

OL  P 

£ 

U 

z 

3 

01 

u 

o 

03 

Q 

C 

p 

Ol 

p 

P 

>— « 

p 

o 

P 

h- 

C 

in 

Oi 

Ol 

03 

p 

TJ 

x: 

P 

Z 

u 

u 

t 

1 

in 

3 

P 

o 

m 

lx. 

in 

o 

£ 

1x1 

II 

ai 

c 

o 

Cii 

Q 

p 

P 

Z 

II 

xa 

Q 

< 

*-l 

■H 

u 

o 

Q 

'H 

< 

tn 

< 

z 

* 

m 

ixi 

i- 

□ 

z 

PAGE  6  Analytical  Serv  REPORT  LAB  tt  84-08-068 

RECEIVED:  08/07/84  Results  by  Sample 

SAMPLE  ID  RjHKD  130-140 _ FRACTION  02C  TEST  CODE  GC  601  NAME  EPA  Method  601 /GC 

Date  &  Time  Collected  08/06/84 _  Category _ 


c  h  1  o 


tu 

> 

<=>  c — 3 

JO  CD 

<C  ^ 

00  «— « 

«o  e  o  =r 

CD  CD  -O  f~ 

I  t—  CD 

QO  Ll_  TO  on 

CD  CD  CU 


cj"  CU 

oa  =d 


4->  aj 
CU  C_D 


_ 1  CD 

LU 

<r 

CD 

-O 

CD 

oo 

CD 

-o 

LU 

o 

1 - 

CD 

□D 

ac 

CD 

O 

CD 

CD 

n  cu 

*o 

LU  — • 

I — - 

CLI 

QC  CL 

CO 

4^ 

E 

LU 

LJ 

<TI 

(— * 

CU 

CO 

ran 

Oi 

i  i 

o 

un 

CD 

ru 

cu 

-p> 

CD 

e 

i  i 

• 

>  =3 

Z 

1 — 

f_  cr> 

CD 

cu  cu 

» — i 

>9 

CO  Ctz 

1 — 

CD 

cu 

i — « 

<C 

4P 

<TJ 

as 

CTJ 

u_ 

CD 

—i  £ 

ig  u 
(-■-<01 
ai  -a  -p 

■a  I  3 

a>  n  -« 

u.  .  id 


O  u  01 

-0  c 

-a  Oi 
-o  C  — • 
O  <D  =r> 
•C  -c 

-P  0>  -P 

mem 
e  <o  o 

JO  (- 

■p  -p  o 

•IJ  fll  ■— I 

e  o  jc 

•r<  p  U 

r-1  O  <B 

f«j  (- 

C  JO  -P 
O  U  01 


-P> 

(- 

c 

-j 

■P 

(- 

— <■> 

cc 

O 

\ 

u 

-p 

T3 

- - a 

o 

r-t 

a 

at 

1 

c 

a. 

*P 

3 

-p 

C\J 

OJ 

c = 

LJ 

c 

at 

- 

<t 

a: 

a« 

H 

ai 

-p 

c 

tn 

at 

< 

03 

*— < 

(- 

C 

a. 

jC 

X 

UJ 

« 

-P 

i- 

p- 

at 

at 

CD 

o 

T3 

■p 

c 

o 

>=r 

cr 

at 

03 

03 

c- 

« — « 

Q 

f- 

-p 

£ 

o 

| 

ll 

at 

p- 

■o 

-P 

pH 

CD 

-Q 

o 

at 

at 

-C 

CO 

in 

e 

Q.  -P 

£ 

U 

•— « 

z 

3 

at 

u 

o 

03 

□ 

C 

t- 

at 

p- 

t- 

«*■ 

1 

■p 

o 

-P 

CO 

ru 

i- 

C 

at 

at 

— -- 

*— * 

03 

-p 

”0 

JZ 

-p 

i"-. 

. — < 

z 

u 

i-H 

u 

1 

CD 

M 

tfi 

3 

•p 

O  Cif 

t 

u. 

i/l 

o 

£ 

OO 

CD 

iLl 

tt 

at 

c 

o 

CU 

CD 

ac 

c 

p- 

P- 

^7 

it 

XJ 

.  . 

CD 

Q 

< 

pH 

- 

er. 

, - 4 

— r 

u 

r-l 

Q 

Q 

*-* 

LU 

ai 

< 

Z 

•* 

* 

r~- 

O 

LU 

*— i 

_ 1 

in 

LU 

LU 

CL- 

HI 

CD 

CD 

y~ 

h- 

<t 

LU 

«X 

o 

o_ 

£DC 

CO 

z 

£ 

\ 

cn 

D 

CO 

LU 

-o 

i 

o 

rr 

CD 

1 

t- 

CO 

CD 

co 

C71 

1 

an 

1 

n 

«c*- 

-u 

CO 

□ 

CO 

na 

u 

CO 

nj 

w 

u 

ca 

1/1 

<c 

OJ 

_ 1 

<a: 

-J 

CO 

cn 

CD 

£ 

CO 

CO 

DC 

_ 

o 

CO 

_ 

— 

m 

QQ 

-o 

£ 

CO 

r — 

\ 

<c 

— 

Ol 

CD 

D 

.  . 

CO 

h— 

rn 

as 

TJ 

C D 

CD 

cu 

a_  OLl 

>  « 

-*-* 

LU  — • 

| - 

LJ 

as  a. 

C _ 3 

CU 

LU 

f= 

<C 

« 

fX3 

as 

LU 

CO 

Ll_ 

CD 

Ll_ 

CJ 

-Q 

CO 

cu 

, - | 

n 

CO 

V 

o 

t-Tl 

■  *— • 

U 

4-> 

«= 

1 — 

n 

*— f 

u 

>■  => 

LU 

cL3 

P—  Ul 

_ 1 

in 

cu  <x» 

o_ 

an 

<a 

co  as 

y~~ 

<c 

OJ 

-I 

•— « 

LI  J 

CO 

<C 

\ 

•u 

an 

CO 

£ 

CD 

CO 

=r* 

03 

CO 

_i  uro 

-J 

cz 

■r  ■■■  % 

\ 

\ 

<t 

cn 

cn 

£ 

e 

CO 

CO 

»— • 

l  1 

1 

1 

CD 

CO 

CO 

CO 

1 

1 

! 

CO 

*— • 

CO 

-<  ID" 

*“*4 

- - 

•— • 

ru 

E  — • 

£ 

r-~~ 

1 

\ 

\ 

o 

ca 

C7I 

CT 

. 

as 

D 

D 

CO 

i 

CO 

CO 

i 

— * 

CO 

LU 

LU 

_ 1 

CO  > 

□_ 

LU 

LU 

►— • 

1 

;u  lu 

<c 

<C 

<C 

O  c _ > 

CO 

CO 

<c  lu 

ql  as 

1 


o  o 

h- 

Q 

Q 

Q 

D 

Q 

Q 

a 

Q 

a 

a 

Q 

Q 

UJ 

Z 

z 

Z 

Z 

Z 

z 

z 

Z 

z 

z 

Z 

Z 

“3 

D 

cn 

>  a 

UJ 

a  uj 

cr 

i— 

Q  CJ 

at 

* 

♦ 

♦ 

u 

e 

* 

* 

01 

OJ 

0J 

0J 

C_3 

UJ  UJ 

c 

0) 

t- 

c 

C 

c 

c 

CD 

I-*  I'¬ 

ai 

P 

o 

cu 

01 

OJ 

0J 

* 

Ll  UJ 

p 

a i 

Of 

a» 

p 

p 

aj 

a> 

rs) 

IH 

f«4 

h4 

CD 

■  - 

-i  a 

P 

c 

c 

c 

LU 

o 

c 

c 

C 

c 

c 

c 

-O 

CD  =r 

x 

ai 

OJ 

03 

ai 

E 

03 

at 

01 

0J 

a» 

OJ 

CD 

-O  f— 

uj  cn 

o 

JC 

X 

a 

o 

£ 

p 

p 

p 

p 

1 

Q 

>  Q 

(- 

P 

P 

o 

zr 

p- 

-P 

3 

o 

o 

o 

o 

CD 

TO  CO- 

Z 

o 

ai 

at 

p- 

c 

a 

11 

JZ 

p- 

p- 

P- 

p- 

CD 

CD  aj 

D 

(H 

e 

o 

a 

•H 

O 

p 

o 

o 

o 

o 

1 

JC=L 

O 

a 

P 

o 

P- 

o 

> 

u 

ai 

•H 

rH 

rH 

tH 

^1- 

4->  no 

CL 

z 

u 

p- 

o 

P- 

rH 

o 

o 

p 

p 

p 

p 

OO 

cu  cd 

z 

D 

.H 

o 

o 

zr 

p- 

u 

u 

u 

u 

sz 

a 

□ 

t- 

H 

P 

H 

X 

JZ 

o 

■H 

•«H 

•H 

«: 

u 

CL 

H 

p 

u 

P 

-P 

u 

Q 

Q 

Q 

<c 

z 

u 

•H 

u 

Hi 

OJ 

JZ 

1 

1 

1 

OD 

Q_ 

a 

o 

P- 

H 

o 

p- 

u 

n 

nj 

<C 

LU 

u 

6 

h- 

Q 

p- 

p 

03 

_ 

_ 1 

o 

1 

1 

Q 

01 

P- 

^H 

*H 

rH 

LU 

cn  cn 

p- 

OJ 

n 

H 

h- 

P 

SC 

o 

XI 

JZ 

1 

OJ 

<c 

X 

rH 

rH 

U 

ra 

h- 

Q 

* 

1 

i 

rH 

in 

ru 

r«j 

—-•1 

u 

r-n 

- 

-O  -st¬ 
eel 

LJ  ' — - 

CD  -O 


cd  co 

CD  Ol 
C_3 


=r 

o 

— 

—  -- 

—  — 

- — 

—  — 

—  — 

- - 

- — 

— - 

- - 

—  -- 

—  — 

-- 

m 

CD 

CO 

CD 

\ 

H 

Q 

Q 

Q 

a 

Q 

a 

Q 

Q 

a 

Q 

Q 

Q 

Q 

in 

cn 

cu 

o 

Z 

Z 

Z 

z 

z 

z 

Z 

Z 

z 

Z 

Z 

Z 

Z 

4-> 

CD 

e 

rH 

D 

,  i 

•  •— € 

\ 

cn 

> 

=5 

| - 

CO 

UJ 

t— 

m 

CD 

o 

cr 

CU 

aj 

►— • 

cn 

etc 

| - 

Q 

0J 

Ol 

OJ 

Qj 

0J 

OJ 

0J 

OJ 

OJ 

e 

QJ 

0J 

0J 

OJ 

UJ 

c 

c 

■a 

C 

■a 

c 

c 

c 

c 

P- 

c 

c 

TJ 

< - • 

<t 

P 

V- 

OJ 

OJ 

H 

<u 

i H 

OJ 

0J 

OJ 

OJ 

O 

OJ 

OJ 

•  H 

■-a 

ac 

03 

0 

p 

p 

P- 

P 

P- 

p 

p 

p 

p 

P 

p 

p 

u 

CJ 

Li_ 

CD 

UJ 

p 

p 

o 

P 

o 

p 

p 

p 

p 

o 

p 

p 

o 

■  '< 

cu 

ai 

rH 

cu 

H 

OJ 

0J 

OJ 

0J 

c- 

OJ 

01 

i-H 

P* 

z 

6 

E 

P 

o 

P 

6 

o 

o 

o 

o 

o 

o 

p 

ZT 

»-H 

o 

o 

u 

p- 

u 

o 

p- 

u 

Pr 

r-H 

p- 

p- 

u 

r-H 

p- 

G 

o 

p- 

o 

o 

o 

P 

o 

o 

OJ 

*TJ 

UJ 

o 

o 

pH 

iH 

CD 

o 

H 

rH 

rH 

u 

rH 

rH 

p- 

J— 

a 

rH 

p- 

zr 

p 

C 

3 

p 

p 

p 

p 

P 

p 

<z 

< 

z 

p 

a 

C 

u 

u 

u 

u 

u 

u 

u 

ai 

a 

D 

a 

pH 

rH 

<4- 

»H 

•rH 

•rH 

rH 

•rH 

1- 

a 

> 

zr 

O 

Q 

Q 

a 

a 

3- 

CL 

P 

P- 

1 

1 

i 

i 

j- 

c 

z 

p 

O 

rH 

rH 

nj 

nj 

i 

o 

a 

OJ 

*H 

* 

rH 

p 

U 

z 

P 

*“H 

rH 

- 

p- 

cd  ml 

i  l 


CD 

cal 

UJ  X 

o 

acl 

_i  p 

*— h  r— 

CD 

li-  o 

< 

CD 

< — ■ 

<t 

a 

CU 

<  U- 

CO 

cr-  z> 

LU 

►— 

• — i 

_ J 

c 

LU  LU 

a_ 

a  u 

CD  CD 

sc 

z 

<Z  LU 

c 

0 

a_  etc 

cn 

Bromod ich loromethane 


di 

> 


(< 

a 


fl 


r 


CD 

CD 

CD 

<c 

CO 

« — 1 

-o 

e 

cd 

rr 

cd 

CD 

•43 

d 

1 

d 

CD 

aa 

Ll_ 

X3 

cn 

01 

CD 

O 

CD 

p 

i 

TU 

■ — 

d 

o 

D 

yf- 

CL» 

4-> 

TO 

N 

»— i 

oo 

=d 

ou 

O* 

\ 

0» 

d 

y 

n 

1 

«: 

V. 

o 

-U 

<C 

nj 

u 

aa 

d 

a_ 

H 

<r 

CD 

UJ 

01 

_ i 

C_D 

c 

LU 

L 

dJ 

y 

(L 

CL 

<t 

-P 

o 

in 

L 

rH 

a. 

at 

o 

> 1  < 

dl 

(- 

CD 

cr 

o 

4D 

^r 

H 

oo 

•-h 

x: 

CD 

■ — 

u 

cn 

-o 

l 

-  rH 

Oi 

Oi 

T3 

ai 

T3 

P 

UJ 

oi 

■a 

1 

D 

*— 

a 

oo 

•  H 

ai 

n 

rH 

ae 

CD 

051 

4- 

U. 

dl 

CD 

CD 

r-i 

'W' 

r*H 

1 

CL¬ 

CD 

TD 

u 

1 

o 

UJ 

r— -H 

H- - 

CD 

6 

dl 

... 

in 

u 

□re 

* - » 

era 

4-> 

<TJ 

CL 

,  rH 

rH 

uJ 

LJ 

L 

U1 

o 

U 

01 

TO 

i — 

CD 

C71 

<1 

c 

cn 

. - t 

O 

0) 

TD 

01 

. - t 

P 

in 

■a 

c 

rH 

XT' 

CD 

m 

rH 

a 

<TJ 

O' 

1  » 

O 

6 

3 

x 

-c 

CD 

o 

L 

p 

Oi 

p 

cn 

era 

CD 

c- 

di 

di 

C 

01 

-4— > 

CD 

x 

x 

6 

OJ 

o 

— « 

■— « 

u 

P 

4= 

f- 

>- 

ZD 

1 - 

O 

P 

p 

o 

f— 

cn 

CD 

c 

•r-t 

0» 

rH 

aj 

Oi 

* — i 

o& 

o 

in 

e 

Q 

X 

cn 

cc: 

1 — 

m 

•rH 

f- 

u 

CD 

CD 

Oi 

u 

rH 

o 

(Ti 

I — « 

<C 

d 

6 

-h 

L 

na 

□re 

TO 

fH 

c 

c 

JC 

P 

u 

U_ 

OJ 

P 

D 

o 

u 

ai 

• "  • 

•  H 

H 

p 

4-> 

i- 

c 

-1 

P 

p 

cm 

a : 

o 

\ 

u 

p 

•a 

«— — • 

Q 

rH 

a 

0) 

1 

c 

TO 

0. 

P 

D 

-p 

Cii 

03 

d 

UJ 

c 

dl 

<r 

cc 

ai 

*o 

Oi 

P 

c 

CD 

ai 

< 

•n 

i— i 

L 

C 

a. 

X 

I 

rH 

LU 

p 

1- 

L 

n 

0i 

O 

T3 

■P 

c 

o 

CC 

dl 

u 

<T} 

L 

a 

L 

p 

sz 

o 

u. 

m 

L 

a 

p 

r4 

JD 

o 

Qi 

01 

X 

cn 

e 

CL 

,  -P 

e 

u 

Z 

D 

Hi 

u 

o 

03 

□ 

C 

L 

ai 

(- 

L 

*— « 

-p 

o 

P 

co 

era 

t- 

c 

in 

Oi 

^H 

0i 

— 

i 

t— 4 

03 

p 

TD 

X 

P 

» — -t 

z 

u 

rH 

u 

1 

o> 

. — ■ 

4—4 

in 

D 

•P 

o 

r«j 

i 

Ll 

in 

O 

6 

« 

□a 

aa 

UJ 

11 

Oi 

c 

o 

rj 

oj 

ate 

a 

L 

u 

* 

2 

;i 

p 

rH 

CD 

a 

< 

rH 

CD 

. — -« 

~r 

u 

r-H 

Q 

Q 

tH 

o> 

LU 

< 

cn 

C 

—T 

it 

» — « 

o- 

UJ 

> — • 

_ i 

If) 

L U 

LU 

CI¬ 

UJ 

CS» 

O 

SC 

u 

<r 

LU 

<c 

O 

cx_ 

cc: 

era 

z 

j. 


*  —  -■  -f  A 


>-  cu 

CU  CD 

CJD  CD 


cc 

LU 

> 

□ 

z 

>  □ 

ra  o 


1 —  -p 

r-l  CO 

Ui 

ae  o 

ca  <*■ 

u 

CD  - 

O' 

X 

CD  D 

u  O' 

Ol 

cum  c 

0 

H 

ac  -  < 

CL  x 

LTD 

O  o 

CU  c 

Z  a 

C 

-  -  <u 

■  rH 

CU 

P 

*— (  TJ 

o  a 

s\ 

■H 

ITS 

D 

cc 

03  CL 

< 

<r 

z: 

T3 

CC 

ra 

LO 

LU 

i 

CD) 

u 

CD 

o 

031 

LJ 

X. 

UJ: 

CD 

| 

a. 

1 -  LU 

o 

u 

03 

co  a. 

1 

M3 

>— « 

LO 

LU  O 

u 

c n 

a/i 

I 

'a 

1 —  ^ 

»-4 

LU 

XJ 

i  p 

u 

aj 

a 

o 

1  U 

£! 

>  - 

a»i 

P 

u 

.cl 

C! 

O' 

*-  e 

-o| 

ft! 

*— » 

•PI 

oi 

■*< 

CLl  3 

C 

cui 

-oi 

in 

CD  p 

f-! 

o 

E 

p 

Qji 

0 

u 

Ol 

XI 

c| 

UI 

c: 

*-♦ 

>'  ■  | 

f—tl 

o 

Ol 

Cl 

ul 

cr 

T3 

*TJ  Ui 

.c, 

ojI 

u 

CL 

u 

O 

t— *  Ui 

u 

u 

HH 

LU 

a 

2: 

03 

Ld  H  Lu  <1  n  UJi  LU 

n  i  c  I'T 

4  J  □  U  UIU  O  410 
U  Ul  U  1l  ol  I  E  zl  ij] 


o!  1 

P  Oil 

c  uj 

■3/  t-i 

5  U 

03  0i 

l  a 

C 

u 

rf  ^ 

n 3  an 

P 

03  c! 

i/i 

— •  O 

t-  Ul 

C3  < 

oi  31 

O 

<_ 

h- 

UJ 

«l.s  I 

cl  CL  I  -ol 


Ol  ''.I  "Ol  I  i  111 

ul  n  cl  c  rj|  -o| 
ail  \  <n|  ra  -<i  ci 
cc!  ol  .cl  X  rut  si 

a  z  ro  uj  Jt  Ui 

LU  Z  CL  O 
i  't  > 

i  4  I  L  O  O 


CD  CJ 

<E  LU 

a_  oc 


JE« 
u  O  u 
u  < 


i —  -  |  ml  o 

XT  O'  Ol  N 
:  t  l  COl  r-i  ->l 

cor*  i  ;  ; 

— i  “jl  mj 

lu  i  nil 
_ i  ru  ru|  rul 

r  i  —i  —i  — 'i 

X  I  I  I  '  I 
<r  cq  cai  CQ| 
CJl  CL  CL  I  CL  I 

-I  rulnl 
ol  ol  ol 


AD-H156  283  INSTALLATION  RESTORATION  PROGRAM  PHASE  II  (STAGE  2-1)  88/18 

VOLUME  2(U>  RADIAN  CORP  AUSTIN  IX  R  I  BAUER  HAV  85 
F33615-83-D-4881 


UNCLASSIFIED 


F/G  13/2 


NL 


trans- 1 . 3-Di c hloropropene 


olru 

J- 

Q 

a 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

— s 

z 

z 

Z 

Z 

Z 

z 

Z 

Z 

Z 

Z 

z 

Z 

CO 

>  Q 

UJ 

ca 

UJ 

a; 

J- 

Q  u 

ai 

* 

* 

* 

f- 

E 

* 

* 

01 

Oi 

01 

0l 

CJ 

UJ  UJ 

c 

01 

L 

c 

c 

c 

c 

CJ> 

r- 

01 

.c 

o 

01 

01 

01 

01 

u. 

UJ 

.c 

ai 

01 

01 

p 

«L 

01 

01 

M 

N 

N 

W 

r~~ 

. — • 

►H 

Q 

p 

c 

c 

c 

UJ 

o 

c 

c 

c 

c 

C 

c 

«a- 

CD  =ar 

or 

01 

<0 

01 

E 

QJ 

ai 

01 

01 

01 

01 

cd 

<o  f— 

uj  tn 

o 

•C 

£ 

a 

p-« 

o 

£ 

H 

.o 

43 

wO 

X3 

i 

o 

>  Q 

(- 

■p 

P 

o 

S 

t- 

-P 

s 

o 

o 

o 

o 

oo 

•a  can 

z 

o 

01 

01 

u 

C 

C3 

01 

£ 

(- 

f- 

u 

f- 

o 

CD  £U 

D 

H 

£ 

o 

a 

•r* 

o 

"p 

o 

o 

o 

o 

1 

J —  +-> 

O 

Q 

x: 

a 

*- 

o 

> 

p 

01 

H 

H 

H 

"sf 

rn 

CL 

z 

u 

L 

o 

p 

»■* 

o 

o 

£ 

£ 

xr 

£ 

QO 

OJ  o 

E 

D 

•H 

O 

o 

s 

pH 

f- 

CJ 

u 

u 

u 

O 

o 

(- 

H 

H 

£ 

£ 

o 

•H 

F* 

•H 

4C 

u 

CL 

h- 

XT 

u 

-C 

-p 

u 

fH 

Q 

Q 

o 

<c 

E 

u 

■H 

u 

01 

u 

£ 

1 

1 

1 

ca 

CL. 

a 

o 

u 

■H 

o 

L 

u 

n 

rj 

<n 

LU 

u 

E 

1- 

Q 

(- 

■p 

OJ 

..  i 

o 

1 

1 

o 

01 

(- 

H 

H 

F"H 

LU 

_i 

ca 

(- 

cu 

n 

H 

1- 

p 

y~* 

CJ 

-Q 

£ 

1 

01 

<c 

E 

•H 

H 

H 

u 

CM 

h- 

Q 

* 

1 

1 

in 

N 

r5 

j  i 

u 

H 

CD 

-O  "St- 

H 

OQ 

1- 

CD  • — . 

CO  z 

c£>  n 

> 

UJ 

cd 

-I 

E 

UJ  'V 

«  D 

Q  CO 

Z  tr 

z 

cn 

CD  O 

<  i- 

<c 

CD 

CD 

CO 

CJ 

CL  cu 

XD 

z 

CO 

Lxi  ' — « 
Qtl  Q. 


ran 

CD 

<r 

— 

—  — 

—  — 

— - 

—  .. 

— 

.. 

— _ 

..  .. 

—  — 

..  — 

..  — 

-Q 

CD 

co 

CD 

\ 

a 

Q 

Q 

a 

D 

a 

DJ 

Ql 

Q 

o 

Q 

U-* 

C“ll 

cu 

o 

_l 

z 

z 

Z 

z 

Z 

z 

Z| 

Z 

z 

Z 

-p> 

CD 

€5 

■r* 

D 

o 

6 

1  < 

U1 

>•  CD 

00 

UJ 

f—  U1 

CD 

o 

a: 

cu  cu 

»— « 

o& 

era  cn 

H— 

a 

01 

01 

ai 

01 

01 

01 

01 

01 

01 

E 

01 

Ql 

CD 

cu 

LU 

c 

c 

T3 

c 

■a 

c 

c 

c 

c 

(- 

c 

c 

F— « 

<c 

4-> 

t- 

<0 

0) 

■*H 

OJ 

•H 

0J 

01 

01 

o 

u 

UJ 

OJ 

ore 

03 

CJ 

-C 

.c 

x; 

£ 

.c 

£ 

JC 

•4- 

JZ 

£ 

LJ 

u_ 

CD 

LU 

P 

p 

O 

P 

o 

p 

p 

p 

P 

O 

P 

P 

•  ■— « 

“5 

01 

01 

01 

01 

01 

01 

01 

P 

01 

01 

-M 

Z 

E 

E 

£ 

o 

£ 

E 

o 

o 

o 

o 

o 

o 

H 

o 

o 

u 

(- 

u 

o 

t- 

(- 

5- 

p- 

E 

O 

L 

o 

o 

o 

£ 

o 

o 

«TJ 

UJ 

o 

o 

H 

H 

01 

o 

fH 

H 

u 

H 

cc 

J- 

Q 

f- 

S 

£L 

c 

3 

£ 

x: 

£ 

£ 

£ 

<c 

< 

z 

£ 

a 

c 

u 

01 

u 

L» 

u 

u 

u 

Q 

D 

u 

■F^ 

F^ 

«4- 

■F* 

•H 

•n 

F^ 

a 

> 

s 

O 

Q 

Q 

Q 

Q 

f- 

CL 

4= 

1 

1 

1 

1 

1- 

E 

P 

O 

nj 

rj 

1 

Hi  •+ 

E  -c 

u 


'O  > 


CD  U 

<r  uj 

OU  QC 


-Dichloropropane 


B 


« 


OJ 

> 


«n 

c 


CO 

-O 

o 

CD 

o 


o  cd 


o 

CJ 

« — ■ 

CD 

<r 

r-~-~ 

■  i 

=*•  E 

CD 

O  a 

~o 

P— 

1 

CD 

ID  Ll_ 

t — i 

«=n 

CO 

CD 

CU 

1  T3 

-«-> 

«#•  CU 

4J 

nj 

CO  => 

CU 

CD 

y* 

=*•=  — • 

4-» 

<C 

ra  t= 

o_ 

<C  o 

LU 

_ 1  cd 

LU 

y"* 

<t 

, 

CD 

~o 

«a- 

QO 

CD 

— 

CD 

CD 

CD 

LlJ 

1 — 

CD  00 

etc: 

CD  CD 

CD 

a_  a* 

o 

LU  . — ■ 

H— 

OJ 

cn  cl 

CD  +» 

i — 

LU 

o 

ra 

OJ 

CD 

1— « 

1# 

=n 

CD 

jD 

CD 

o 

in 

CM 

OJ 

CD 

e 

>■  '€ 

•  •—< 

>  => 

^ r 

J— 

t-  in 

CD 

cu  cu 

I— • 

CD  ce 

| 

CD 

CU 

- - « 

<c 

■M 

CTJ 

ac 

CO 

l_I 

U_ 

a 

I 

in 

CO 


ru 

i 

ru 

i 

C3 

ae 


CD 


01 

p 

O' 

3 

1^ 

H 

N. 

01 

n 

1 

Q 

m 

U 

H 

01 

* 

c 

u 

0J 

01 

a. 

p 

o 

in 

L 

•pH 

Q. 

ai 

O 

01 

L 

tr 

O 

pH 

H 

J= 

* 

u 

L 

•pH 

01 

■a 

01 

TJ 

P 

01 

*o 

1 

3 

•pH 

ai 

n 

pH 

<L 

u. 

„ 

01 

■pH 

CD 

H 

1 

u 

1 

o 

£ 

ai 

*n 

u 

OJ 

a.  ^ 

•pH 

t- 

in 

o 

u 

01 

ot 

'O 

c 

O 

ai 

T3 

01 

P 

in 

T7 

c 

pH 

OJ 

■H 

O 

OJ 

3* 

E 

3 

x: 

JC 

o 

(- 

-p 

OJ 

p 

(- 

01 

ai 

c 

01 

-c 

.c 

E 

OJ 

o 

u 

p 

«C 

f- 

o 

p 

p 

o 

c 

•pH 

01 

H 

o 

in 

E 

o 

-C 

m 

pH 

L 

u 

a» 

01 

*-H 

o 

OJ 

E 

rH 

pH 

(- 

■ph 

c 

c 

£ 

p 

p 

3 

o 

u 

01 

•pH 

pH 

p 

t- 

C 

-1 

-P 

L 

K 

o 

\ 

U 

P 

■o 

a 

•»H 

a 

01 

1 

c 

0. 

p 

3 

p 

CM 

OJ 

iii 

c 

01 

« 

tr 

ai 

'O 

pH 

Oi 

■p 

c 

cn 

<u 

< 

^H 

OJ 

* — * 

f- 

C 

CL 

.c 

i 

■pH 

Ul 

p 

h- 

fr- 

01 

01 

o 

“O 

p 

c 

o 

cr 

01 

OJ 

OJ 

L 

o 

f- 

p 

-c 

o 

u. 

Qi 

L 

■a 

p 

H 

XI 

o 

01 

01 

£ 

cn 

E 

a.  p 

E 

u 

z 

3 

0l 

u 

o 

01 

□ 

C 

(- 

o» 

u 

L 

M 

p 

o 

P 

(- 

C 

m 

ai 

pH 

01 

H- « 

OJ 

P 

*o 

£ 

p 

z 

u 

u 

1 

►— < 

in 

3 

p 

o 

cm 

Ll 

in 

o 

E 

Li 

II 

01 

c 

o 

cu 

a 

L- 

L. 

.. 

Z 

» 

X) 

H 

a 

« 

pH 

■pH 

TT 

u 

p»< 

o 

a 

<rH 

< 

cn 

z 

* 

# 

U3 

UJ 

H 

o 

z 

G_S 

CD 


O 

-o 


CD 

CD 

I 

«5f 

CD 


cslni 

H  CM 

Q 

Q 

Q 

a 

a 

Q 

Q 

a 

4  1 

>  Q 

a  uj 

-I 

D  O 

tn 

UJ 

a 

2 

2 

2 

2 

2 

2 

2 

2 

a  u 

01 

* 

* 

♦ 

u 

E 

* 

* 

01 

01 

0i 

01 

UJ  lu 

c 

ai 

C- 

c 

c 

c 

c 

>p  t- 

01 

P 

0 

01 

0> 

01 

01 

lL  UJ 

P 

01 

a> 

01 

P 

a 

01 

Of 

N 

N 

hi 

hi 

•p  Q 

P 

c 

c 

c 

UJ 

o 

c 

c 

c 

c 

c 

c 

a 

a» 

* 

TI 

01 

E 

01 

Of 

01 

01 

01 

01 

f- 

uj  cn 

o 

£ 

£ 

CL 

H 

0 

p 

H 

p 

p 

p 

p 

o 

>  a 

f- 

P 

P 

o 

3» 

u 

p 

3> 

o 

o 

o 

o 

cn 

2 

o 

ai 

01 

F- 

C 

a 

01 

£ 

F- 

F- 

u 

F- 

Hi 

D 

H 

6 

o 

Q. 

•»4 

o 

P 

o 

o 

o 

o 

4-> 

O 

Q 

P 

o 

t- 

o 

> 

F- 

01 

H 

H 

«n 

a 

2 

u 

(- 

o 

F- 

r-H 

o 

o 

p 

p 

p 

p 

CJ> 

E 

D 

•H 

o 

H 

o 

3* 

u 

u 

u 

u 

u 

O 

O 

f- 

H 

£ 

H 

£ 

£ 

o 

H 

•H 

•H 

tJ 

a 

h- 

£ 

u 

P 

P 

u 

H 

Q 

Q 

Q 

E 

u 

•H 

u 

01 

m 

P 

1 

1 

1 

a 

o 

F- 

•H 

o 

(- 

u 

n 

EM 

<* 

CD 

-O 

CD 

CD 


CD 

Q.  CU 
UJ  — • 
CXI  CL 

E 

nj 

CD 


in 


>  =3 
<—  «n 
cu  cu 


CD 

CD 

CD 


CD  CD 
CD  CD 


h-  J— 
W  2 
>  UJ 
_l  E 

<  D 
2  ir 

<  i- 


E 

o 

f- 


I 

01 


a 

i 

n 


i 

in 


(- 

a 

JC 

u 

CM 


■p 

01 

J- 

I 

CM 

cm 


C- 

P 

01 


2 

< 


n[ 


CD 

CO 

u 

*o 

2 

tn 

f— 

cu 

IP 

CD 

4-> 

LU 

LJ 

1 — 

Ol 

»  1 

•— « 

o 

<* 

o 

CD 

CD 

(- 

CD 

ai 

o 

_l 

CD 

IE 

y-4 

D 

•  ■— « 

V 

CD 

' 

1 — 

CD 

UJ 

CD 

o 

a 

Q 

Q 

a 

a 

a 

a 

n 

m 

a 

Q 

a 

a 

G 

a 

G 

2 

2 

2 

2 

2 

2 

o 

o 

2 

2 

2 

z 

Z 

z 

Z 

cn  oc: 

i— 

Q 

01 

01 

Of 

01 

Of 

01 

01 

01 

0i 

£ 

Of 

ai 

C_J 

ai 

UJ 

c 

c 

T3 

c 

T5 

c 

c 

r- 

c 

<- 

c 

c 

<r 

1- 

0) 

«TJ 

|4 

OJ 

•»H 

OJ 

Of 

5 

Qf 

o 

TJ 

03 

ar 

na 

U 

P 

P 

F- 

p 

u 

p 

p 

p 

P 

m- 

P 

p 

iJ 

u_ 

a 

UJ 

P 

P 

o 

p 

o 

p 

p 

p 

P 

o 

P 

p 

■ 

~5 

Ol 

01 

H 

01 

H 

Of 

at 

Of 

Of 

F- 

Of 

Of 

4-> 

Z 

6 

£ 

P 

o 

p 

£ 

o 

o 

o 

o 

o 

o 

=X» 

»p 

o 

o 

a 

f- 

o 

o 

F- 

F- 

F- 

»-4 

u 

F- 

f- 

E 

o 

(- 

O 

O 

O 

P 

o 

o 

<TJ 

UJ 

o 

o 

H 

H 

01 

o 

H 

»-H 

H 

►4 

1- 

Q 

H 

f- 

3* 

p 

c 

3 

P 

P 

P 

p 

P 

<C 

< 

Z 

p 

ca 

c 

a 

Of 

i-4 

u 

u 

u 

u 

u 

Q 

D 

u 

•r4 

<4- 

•l-» 

•rt 

'*4 

■r4 

O 

> 

3* 

O 

Q 

Q 

a 

Q 

F- 

a 

P 

U 

1 

1 

i 

1 

h- 

E 

P 

o 

H 

tH 

CM 

CM 

I 

O 

Of 

fH 

CD 

o 

E 

P 

1-4 

i-4 

^4 

CD 

u 

1 

H 

»  < 

< 

vn 

1 

(- 

C 

H 

CD 

H 

OJ 

cd  n 

—  i 

-o  ru 

CD  — • 
— -  I 

CD  cal 
CD  cx: 

■  ■  CD 


c 

TD 

Q 

a 

o 

O 

1 

i 

p 

£ 

CM 

n 

F- 

o 

. 

. 

<0 

F- 

»4 

CJ 

C3 

1 

t- 

p 


in 

c 

n 

t- 

p 


or-  o 


CD  C_D 
<C  UU 

cx.  ate 


<c 

CD 


UJ  a 
_l  □ 
IP  I- 
U.  U 
<: 
<  u. 

J- 

<r  . 
q  o 
2 
O 
o 


2 

< 

cj 

CD 


*p|  CM! 


Tetrachloride 


O  o 
I  t— 
CD  Ll_ 

o 


_ I  CJ> 


o> 

-O  «4- 
CD 

CD 

cd  cn 
o 

LU  ^ 
Q  CD 
C3  O 
CD 


.  u 

E  n  ^ 

T3  a  h 

L  in  O 


<— « 

-p 

in  -a 

C 

**H 

O 

«TJ 

o 

OJ 

E 

3  -c 

-c 

CD 

o 

P-  -p 

a* 

-p 

in 

CO 

OJ 

p- 

aj  at 

c 

01 

o 

JC 

-c  e 

01 

o 

■  • 

• 

u 

-p 

-c 

p- 

>  => 

7Z. 

I — 

O  -P 

P 

o 

f-  in 

CD 

C 

a# 

fH 

ai  oj 

* — ■ 

93 

o 

in  6 

o 

CJ1  cr 

in  rH 

p- 

u 

CD 

OJ 

a> 

ai  »-» 

o 

OJ 

- • 

<C 

-4-» 

E 

fH 

rH 

{- 

03 

Ctz 

«n 

■rH 

c  c 

.C 

-p 

CJ 

u_ 

a 

*P 

3  O 

U 

ai 

■  ■  i 

rH 

•H 

p 

-*-> 

t- 

c 

-1  P 

P- 

QC 

o 

\  u 

-P 

*o 

■ — ■ 

O 

•H 

a  qj 

1 

c 

«n 

CL¬ 

-p 

3  P 

ru 

0! 

c= 

. 

UJ 

c 

ai 

<C 

<E 

ai 

*o 

^H 

Of 

-p 

* 

c 

cn 

ai 

< 

^H 

OJ 

w 

c  a. 

.c 

I 

■*H  [|J 

p 

t— 

(- 

Of 

Of 

o 

o 

TD  P 

c 

o 

CD 

<K 

01  OJ 

<TJ 

p- 

o 

t- 

P 

-C 

o 

1 

U. 

ai 

P-  T3 

P 

-H 

o 

.o 

O  01 

Of 

£ 

r-»L 

t n 

E 

CX  -P 

E 

u 

z 

3 

01  u 

o 

01 

□ 

C 

p-  lb 

p- 

p- 

«*■ 

_ 

>— « 

p 

o 

p 

CD 

CO 

t- 

C 

in  a i 

»H 

Of 

1 

t-H 

oi 

p  -o 

£ 

p 

O 

ru 

z 

u 

fH 

U 

1 

o 

t-4 

a» 

3  P 

o  ru 

i 

u. 

in  o 

£ 

CD 

» 

LU 

II 

a*  c 

o  ru 

o 

ae 

a 

p- 

P- 

Z 

II 

n 

HH 

-  - 

C=J 

Q 

« 

»H 

*4 

„ 

a 

Z 

u 

—  O 

Q 

rH 

O  LU 

< 

cn 

<  z 

» 

* 

— •  z> 

LU 

■  i 

_ 1 

cn 

uU  LU 

a_ 

LU 

CD  O 

t- 

<C  LU 

< 

□ 

a_  ate 

CD 

z 

>  a  w 

to  uj  k 

h 
Q  CJ 
lU  UJ 
►H  t- 
U.  UJ 
•1  Q 
tr 

uj  to 

>  Q 

z 

D 

□  Q 

o.  z 

£  3 

□  a 

u  a. 

£ 

O 

u 


Qj  Oj  Qj  Q  Q  Q  Ql  Q|  Q|  d 

zzzzzzz  Saz 


« 

* 

* 

* 

P 

E 

* 

* 

01 

01 

01 

0 

c 

0) 

t- 

c 

c 

c 

c 

9) 

£ 

o 

• 

01 

s 

0 

£ 

ai 

a 

01 

P 

4- 

01 

• 

M 

N 

M 

N 

P 

c 

c 

c 

UJ 

O 

c 

c 

c 

c 

c 

c 

m 

<s 

m 

0 

E 

1 

01 

01 

01 

01 

0 

o 

£ 

JC 

a. 

^4 

o 

£ 

»—* 

£ 

£ 

■O 

£ 

(- 

P 

o 

9 

t- 

P 

3> 

o 

o 

o 

O 

o 

• 

p 

C 

10 

01 

£ 

p 

p 

t- 

P 

H 

E 

o 

a. 

•H 

o 

P 

o 

o 

o 

o 

£ 

a 

t- 

o 

> 

(• 

• 

H 

U 

(■ 

o 

p 

H 

o 

o 

£ 

£ 

x: 

£ 

•w 

o 

H 

o 

»“J 

f. 

cj 

u 

u 

U 

p 

•C 

H 

£ 

£ 

o 

•H 

■»< 

■H 

H 

£ 

U 

£ 

P 

u 

•■4 

Q 

Q 

Q 

u 

*4 

u 

01 

* 

•C 

1 

1 

1 

a 

t- 

•W 

O 

(. 

u 

to 

CM 

* 

E 

t- 

Q 

P 

4* 

<g 

* 

* 

o 

1 

1 

o 

01 

t- 

H 

H 

P 

CM 

n 

H 

H 

P 

£ 

£ 

i 

m 

•H 

H 

H 

CJ 

CM 

i- 

a 

1 

1 

H 

10 

CM 

CM 

•HI 

* 

U 

cdI^oI 


i— 

cn  cxi 

Z  K 

z 

or 

CD  cdI 

<  1- 

« 

CD 

o 

01 

cj 

a_ 

OJ 

>  » 

z 

01 

LU 

t—  at 

hH 

C3£ 

«~~u 

CTJ  -0J 

IS 

LU  ui 

OJ 

1 -  OJ 

cn 

1 - « 

1  i 

o 

’*1 

j=> 

,CLD 

CO 

c_> 

V 

J- 

U* 

—•I  OJ 

n 

_l 

cdI  e 

CM 

D 

■  »—« 

V 

01 

> 

— * 

2E  1 — 

00 

UJ 

f— 

in 

CD 

o 

a: 

at 

ai 

*— •  oW 

cn  ae 

1 — 

Q 

q|q|^q|^o!o|q|q  d  of  q|  qi  q 

zzzzzzzzzzzzzz 


u 

OJ 

UJ 

c 

c 

c 

■o 

c 

C 

c 

c 

t- 

c 

c 

c 

c 

c 

»  i 

CT~ 

-p> 

J“ 

10 

<0 

•H 

>0 

■H 

0 

0 

0 

0 

o 

<0 

0 

■H 

0 

<0 

0 

OJ 

as 

no 

o 

JC 

£ 

P 

£ 

P 

£ 

£ 

£ 

£ 

«»- 

-c 

£ 

P 

£ 

a. 

a. 

U 

u_ 

o 

UJ 

P 

p 

o 

P 

o 

P 

P 

P 

P 

o 

p 

P 

o 

P 

o 

o 

1 

ai 

o> 

01 

H 

0 

0 

0 

0 

t- 

01 

0 

H 

0 

C- 

p 

4-> 

z 

E 

S 

£ 

o 

£ 

6 

O 

O 

O 

o 

o 

O 

£ 

E 

a. 

Q. 

1-4 

o 

o 

CJ 

u 

U 

o 

P 

P 

P 

—4 

u 

P 

U 

O 

O 

O 

p— « 

(- 

E 

o 

P 

o 

o 

O 

JC 

o 

o 

0 

P 

t- 

P 

*n 

UJ 

o 

a 

H 

-4 

0 

o 

H 

H 

oH 

CJ 

H 

H 

P 

o 

O 

o 

Cl 

1- 

Q 

l 

9 

JC 

C 

3 

£ 

£ 

£ 

JC 

£ 

P 

m 4 

< 

z 

£ 

10 

c 

CJ 

0 

H 

U 

U 

U 

u 

U 

0 

£ 

£ 

£ 

Q 

D 

a 

•H 

^4 

<P 

•H 

•H 

•H 

--4 

H 

H 

u 

U 

U 

O 

> 

o 

D 

Q 

a 

a 

P 

•H 

•H 

•H 

OL 

£ 

p 

1 

1 

i 

1 

H 

C 

T3 

Q 

D 

£ 

-P 

o 

H 

H 

CM 

CM 

1 

O 

O 

1 

1 

a 

0 

pH 

• 

4, 

*4 

£ 

E 

CM 

CO 

cj 

c 

£ 

^4 

r4 

„ 

P 

o 

« 

CD 

U 

1 

H 

0 

p 

H 

CD 

mj 

•H 

0 

U 

OQ 

1 

W  # 

P 

c 

•H 

0 

1 

K 

0 

c 

ao  — * 

'v  I 

cn 


ao 

aa 

UJ  (K 

CD 

ad 

-J  O 
■“>  H 

z 

4  4 

cn 

U.  CJ 

< 

cn 

h- 4 

< 

CJ 

LU 

<  u. 

CO 

cn  > 

LU 

t- 

i 

<  . 

LU  LU 

Q  CJ 

CD  C_> 

Z 

<C  LU 

<c 

□ 

a.  cmc 

cn 

CJ 

I 


r* 


o 

GO 

I 

GO 

C=> 

I 

s 


no 

CD 


in 


U) 

+» 

>  a 
f—  *n 
at  ai 
CD  cc 

at 


z 

n 

•  3, 

m 


OO 


CD 

O 


in 


c s»  u 

<C  LU 


O  =9* 


r\  § 

(0 

>  Q  Ul 

00  UJ  CK 


Q  O 
UJ  UJ 

►H  t- 

U.  UJ 

HI  Q 

c 

UJ  Ul 

>  a 
z 

o  a 

I  i 

o  a 

o  a. 

£ 
O 

u 


nmnim 


*  *  * 


£  •  •  • 

V  c  c  c 

•  «  m  m 

o  £  £  a. 

(.  4*  4*  O 

O  •  •  (. 

E  o  a 
£  o  (-  o 

u  (-  o  (. 

o  -H  o 

(.  p-I  £  i-l 

H  £  U  £ 

u  u 

O  (-  ■»« 

6  H  Q 

O  I  I 

u  cm  n 


(-  c  c  c  c 

o  ■  •  •  • 

«*•  •  O  M  M  M  M 

o  c  c  c  c  c  c 

£«•>••• 

O  £  *4  JO  £  £  £ 

(.■*>9  0  0  0  0 

00  «£(.(.(.  (. 

O  +>  O  O  0  o 

(-  t  H  H  H  H 

O  O  £  £  £  £ 

**  t-  O  u  u  u 

£  O  ■H  «< 

u  r*  Q  Q  Q 


CO 

»- 1- 

(0  z 

cdI-o 

>  UJ 

»  i 

45 

Ul  v. 

f  ■ 

C=>  oo 

z  cr 

as 

a  o 

<£  1- 

C3 

o 

cn 

a_ 

OJ 

z 

UJ 

r— « 

1—  OJ 

H 

as. 

CX 

CO  +» 

>■  3 

r—  u> 
ai  a« 

on  ct: 


,cj» 

CO 

cm  at 
Ol  S 


C3 

c_j  a» 
<C  +» 
ae  «n 
U.  1=1 


t-  Q|9l9l9l9|Q|9l9l9|Q|Q|Q|g|Q|Q|Q| 

JZZZZZZZZZZZZZZZZ 

Ul 

UJ 

ac 


m  m  m  m  m 

c  c  -o  c  -o 

If  O  If  -«4 

££(-£(. 
4*  4*  O  4*  O 

E  E  £  O  £ 

o  o  u  u  ci 

(-  e  o 

o  o  ^  * 

a  —  (-  9  £  c 

Z  £  00  C  O  • 

3  0  -**  >-• 

O  >9 

a.  £ 

£  4» 

□  • 

O  £ 


£  £  £ 

4 *  4»  4* 

•  *  • 

E  0  O 

o  fc  f. 

u  o  o 


E  •  •  • 

(-  c  c  -a 

O  If  If  -rt 

«-££(. 
O  4»  4»  O 

(-•*-< 
O  O  O  £ 

u  u  u 
£  o  o  m 

U  -«-*(- 


Q  (- 

I  ►- 

CM  I 


«=> 

021 

-J  o 

I-l  H 

Z  1  1  1  1  1  1  1  1 

•  • 

CZJ 

u.  o 

^  I  1  I  1  1  1  1  1  1 

t=» 

1—^ 

< 

(J  1  1  1  1  I  1  1  1  1 

Ul 

<  u. 

CD  1  1  1  1  1  1  1  1  I 

•43  > 

Ul 

►- 

CD  CJ 


II  5 


minimi 


CJ  Ui  ui 

cs»  >-  H 

"*<«.  I  Ll.  UJ 

>->  Q 

O  =»*  K 

-OS-  UJ  to 

O  >  Q 

■o  OI  Z 

o  ai  3 

JC  -u  o 

■»»  <o  a. 

aio  £ 

ZH  Q 

u 


<0 

CO 

c»  ^ 

Q  DO 


E  *  »  • 

fr.  C 

a  • 

<«-  •  »  N 

o  c  c  c 

6  m  m  • 

O  £  H  i) 

(.  ■*»  9  o 

CQ  •  £  U 

O  4*  O 

C-  • 

o  o  £ 

-*  u  o 

£  O 

u 

m  £ 

t-  U 

■P  * 

•  f- 


CD 

a_  ai 


o 

,cd 

c_s 

ml  ai 
CD  I  S 


0  ai 

<C 

ce  «n 

U_  C=) 


°|Q|^9|Q|QlQlQlQlQlQ|t,Jl^9|a 
zzzzzzzzzzz  zzz 


C  C  XI  C  -a  C 

<|  l|  i4  |  ^4  | 

££(-£(.£ 
■P  -P  O  *>  O  ** 

#  •  *H  0-4  0 

€  E  -c  o  £  E 

o  o  o  c-  u  o 

t-  E  o  1- 


•  E 

c  u 

«  o 

£  <*- 

■P  O 

•  I- 

o  o 

t-  rH 

O  £ 


O  O  — <  -H 

-•  U  9  £ 

■C  CD  C  (J 

CJ  -H 

> 


*  *8 
2  3 

B! 


■  o  M  P«  H  U 

C  3  £  £  £ 

■  H  U  U  U 

-4  «P  ••<•»«  •»< 

9  0  0  0  0 

£1-111 
P  O  -4  -4  01 

•  H  .  .  . 

JC  £  *4  44  *4 

U  I 

•*4  * 

u  c 

h-  <* 

u 


Q-  D> 


CD  CD 


i 


— «  O  -O  f— 

I  f~  o 

QOU.  «  01 


C3 

•43  «cT 
OO 
o  •>. 
CP  -o 


Ck=  CD  Ol 

CD  O 

OL  ai  -a 


CO  — • 


dca  .CD 

C_3 

ui  co  a« 


t-  CD 

a*  a*  *— •  a? 

CO  a:  l — 

cj  at 
. — ■  <C 

aj  ac  m 


CO  CO 
' —  I 

r>~  co 


co  col 
o  ad 


H  C 

a:  a 

O 

a.  4» 

tu  c 

tr  m 

4* 

(0  • 

l-l  (- 

z 

H  U 

O 

ac 

a  t- 

u.  • 

A 

co  e 

Z  3 

o  c 

IH 

H  C 

m  « 

Z  u 


.(-■*<• 
-a  •  -a  4> 

•  ■013 

•h  •  n  ~ 

«►  u.  • 

•H  v  H  | 

u  I  o 

•  .  w  u 

an  •»* 

w  O  u  • 
i  <0  C 

•  o  • 

•  -O  C  fh 
-h  O  <  9 
3  -C  £ 
(.  4*  •  4* 

•  •  C  • 
A  £  «  O 
4»  -C  t. 
O  4»  4»  O 

14  9  F4 

•  604= 

•  •»<»-  u 

•  -*  9  * 

—>  H  (. 
C  C  £  4> 
3  O  U  • 
•*<  -H  4* 
_1)4>  (. 

V  O  4*  -O 
S  •  I  C 
3  4»  n  • 
•  . 

-  C 

CL  £ 

•*<  llj  *  4* 


a  <£ 

z  a 

<  0) 


nQQrt 

<  z  *  * 


CP  u 


«1 5 
(0 

>  Q  UJ 

n  uj  k 


§§|3§|^§|^^a§§ 


CD  Ut  UJ 

C fli  >1  I- 

• -  I  lL  Ul 

«— •  *-<  Q 

CD  ran  K 
O  (-  111  Ul 

O  >Q 

■O  OI  Z 

o  at  3 

-c=  -*-*  o  a 

+»  m  a.  z 

aiU  £  3 

2E=  O  O 

u  a. 

<C  £ 

a_  a 

UJ  u 


<0  xf 
CD 
CJ  «s. 
3  «0 


E  *  *  at 

t-  c 

o  at 

«*.  at  •  n 

o  c  c  c 

E  «o  •  at 

O  A  -4  J3 

t-  **  9  a 

ca  at  f  t. 

o  4*  o 

(-  at  *4 

o  o  c 

-*  t-  o 

■c.  o 

u  — < 

o  £ 

(-  u 

4>  « 

at  (- 


4—4 

-J  £ 

UJ  ^ 

<  3 

h— 

CD  CD 

!  z  a: 

z 

nr^ 

CD  O 

1  <  H 

< 

CD 

3 

(0 

a 

CL¬ 

OJ 

g  i 

z 

(0 

UJ 

f— • 

i —  a* 

44 

ac 

CO  4» 

E 

LU  u 

»n 

h-  a* 

cn 

> — « 

41-14 

0 

*1 

*—* 

3 

CD 

CD 

V 

H 

%gt 

CM 

N 

_l 

CDl  S3 

D 

»■— 4 

■ 

(0 

> 

)— 

CD 

UJ 

f- 

in 

CD 

ol 

tr 

a* 

ai 

— ■  o» 

CO 

Q 

CD  a* 

Ul 

■  < 

<£  4-> 

J- 

«t> 

ac  ra 

CJ 

u 

Ul.  Q 

UJ 

•4-4 

+* 

z 

■  > 

44 

1  1 

<n 

UJ 

c= 

1- 

Q 

<£ 

< 

Z 

0 

3 

Q|  Q|  Ql  Ol  Q  Q  Q  Q|Q|Q|Q|Q)Q|C{D;Q 

zzzzzzzzzzzzzzzz 


•  E 

C-oC-oCCCCf- 
n-^ai  Huainaio 
£  (.  £  (.££££<«- 
4*  04*  04*4*4*4*  O 

IrttHlttll 

E£0£Eoooo 

OU(-UO(-t-(--« 

E  o  t-  o  o  o  £ 

O  H  H  |  O  H  H  >4  (J 

U  9  A  C  3  A  A  A 
GQ  C  U  •  U  u  o 

M  ■H  *H  -H 

>  9  o  a  a  a 

£(■111 
4*  O  »4  44  0| 


CU  UJ 


CD  13 


f« 


[« 


M 


or- 

-o 

ru 


CD 

CO 

I 

03 


(- 

O 

< 

t- 

z 

a 

cj 


09 


m 


<TJ 

cr 

<C 


1 

2 

tj 


<r 

_ i 

O 

«P 

01 

01 

P 

U 

t- 

H 

o 

> 

o 

*- 

0t 

p 

cn 

-0 

•o 

ai 

i-h 

N 

x: 

m 

00 

<p 

u 

■a 

I-' 

■ph 

> 

N 

<4- 

h— 

•p 

i—4 

00 

Ul 

O' 

O 

CC 

a 

■H- 

UJ 

N 

CO 

pH 

O' 

X 

't 

3 

□_  — < 

T3 

u 

O' 

0) 

1 

a 

lu  cn 

C 

m 

h- 

o 

ate  -  ■ 

<c 

CL 

X 

in 

u 

cn 

O 

o 

H- 

CM 

c 

E 

C3 

c 

a t 

.  . 

*»H 

c 

CO 

•pH 

H 

4J 

r< i 

o 

CM 

■a 

O 

d 

Ul 

0] 

ID 

3 

in 

T> 

tr 

00 

CL 

<£ 

>— * 

c 

CE) 

ai 

a  > 

Z  Ul 

01 

CO 

UJ 

ca 

UJ 

Z 

>  — * 

cc 

1- 

a 

at 

e- 

< 

1- 

i 

01 

aj  ar- 

a. 

<t  CL 

CT)  CO 

UJ 

cu 

cc 

pH 

' — 1 

a. 

a 

'4' 

aa 


OD 

cm 


ao 

o 


-a 

UJl 

trl 


n| 


CD 

UJ 


a. 

E 

< 

cn 


CJ*  CJ 
<C  UJ 

a_  ck 


cc 

o 

(L 

lii 

CC 


z 

u 


t-  >  > 


LU  C  •— > 


l-i  Q.  _J 


C 

Cl 

Ol 

ul 

Ol 

oil 


GDI 


Q  Z  (0  Lil 
«  Ul  Z  QL 
*  <  > 
i  <  CC 

a:  i-  h 

a 

3 


a.  z 


in 


cn 


-C3 

CZ 

ra 

cn 

LU 

a 

CJ 

CD 

o 

to 

CJ 

c 

UJ 

tn 

fH 

CL 

1 —  UJ 

O 

U 

cn 

tn  a. 

•0 

HI 

UJ 

UJ  u 

CJ 

CO 

at 

a. 

h"  pi 

Ul 

■o 

-p 

* 

u 

a 

at 

a. 

o 

OJ 

E 

*— ♦ 

k— 1 

>  - 

at 

•p 

u 

xz 

c 

3 

(—  E 

T3 

i— i 

■L> 

o 

•»-i 

at 

a*  3 

■pH 

c 

ai 

X» 

Ul 

E 

-p 

tn  * 

*- 

o 

E 

t- 

« 

3 

03 

u 

o 

J3 

c 

m 

c 

•pH 

<4- 

I  I  pH 

pH 

t- 

o 

< 

u 

a 

*o 

r— H 

aj  ai 

jc 

03 

(- 

0. 

•*H 

UJ 

o 

3 

u  u 

cj 

CJ 

t—l 

Ul 

CQ 

V 

tn 

cn 

p-H 

c 

CJ 

u 

< 

o 

k-H 

Ul 

1— 1 

UJ 

-0 

n 

UJ 

Ul 

n 

□ 

c 

_l 

o 

Ul 

O 

o 

o 

< 

G 

o 

u 

u 

u 

Ol 

X 

E 

z 

in 

c- 

at 

> 

o 

u 

at 

CO 

-p 

1 - • 

u 

h - 

t- 

<c 

o 

03 

C3 

o 

o 

rH 

Q 

i— — « 

n 

o 

1 

at 

U_  in 

pH 

cu 

N 

01 

— •  00 

1 

1 

CM 

O 

o 

O 

t- 

2:  o 

CU 

00 

1 

ai 

LU  00 

pH 

pH 

CU 

T3 

CD 

c 

K  if  „ 

.. 

CU 

3 

pH 

CU 

n 

LU  1 

1 

i 

* 

UJ 

_ J  il¬ 

"l- 

•t 

u 

ex.  XH 

pH 

ipH 

M 

EZ  1 

1 

1 

o 

o 

«t  a 

03 

a 

> 

cn  tr 

CC 

cc 

cu  n 
o  o  o 


-  - 


o  o 

H 

cn 

_i 

~i 

D 

cn 

>  Q 

UJ 

ta  Ui 

a: 

St  *  a)  ai  iu  m 

c  c  c  c 

ai  ai  u  u 

Ql  CD  r*4  M  M  Ni 

C  C  C  C  C  c 

0l  0l  Ql  OJ  Of 

XT  *-«  .Q  X3  -O  X3 

P  J*  o  o  o  o 


-*-»  rtf 
OJ  o 


x:  P 

p  o 

<U  •-» 

O  £ 


p 

O 

u 

<D  .c 

P  u 

p  nj 

0l  P 

i-  -p 

I  01 


Q  Q  Q 

I  I  I 

n  m  <t 


cjK 

cn  z 

culr — 

>  UI 

ru 

_J  2 

LU  ^ 

<t  D 

Q  DO 

2  QC 

2 

CSC. 

CD  CD 

<t  (— 

< 

CD 

CD 

cn 

U 

r»  ai 

2 

cn 

1  «  1  *— < f 

1 -  OJ 

►—4 

CC  cl 

cn 

LU  cj 

<TJ 

1—  CM 

cn 

i 

,  g 

=T* 

O 

— 

—  — 

—  — 

- - 

■Q 

CJ 

00 

o 

\ 

t- 

Q 

a 

a 

a 

ui 

»-h  <M 

*-4 

_i 

2 

2 

2 

2 

-P> 

o  e 

n 

D 

.  — l 

•  ^  • 

\ 

UJ 

>  => 

h— 

00 

UJ 

(-  CO 

CD 

o 

tr 

OJ  Ol 

' — ■ 

cn  esc 

p— 

Q 

ai 

01 

01 

01 

O  CM 

UJ 

c 

c 

TJ 

c 

<—* 

<C 

J- 

H3 

<u 

•  H 

<u 

ra 

ct:  <tj 

U 

-C 

x: 

P 

x: 

CJ 

U_  CD 

UJ 

p 

p 

o 

p 

01 

ai 

H 

OJ 

2 

E 

E 

£ 

o 

=3n 

*— « 

a 

o 

o 

p 

p 

E 

o 

*TJ 

UI 

c 

o 

H 

^4 

cr 

J- 

Q 

p 

ZT 

JO 

c 

<t 

2 

-C 

Q 

c 

CJ 

Q 

D 

U 

■pH 

O 

> 

01  O  —<  >-H  -H 

C  3  C  X  £ 

01  <-l  u  u  u 

4*  'H  H  H 
7  O  Q  Q  Q 

.CP!  II 

p  o  h  i-«  ru 

Oi  — • 

?*  £  H  »H 

u  I 


O  P  P 

P  01  0J 

o  o  o 

P  P 

£  o  o 

CJ  < 

^  x: 

u  u 


-o 
O 

6  rj  n 

o 

P  *H 

C3  I 

ui 
C 
nj 
p 

p 


Of  Ui 

<r  uj 

cl.  cer 


i 


-Dich loropropane 


✓ 


• 

at 

r .  > 

1  *=>  CD 

■  .*=»  cd 

<c 

O'  — . 

-a  e  o 

=r 

ru  o  -o 

f- 

i  t— 

o 

ao  U_  -a 

an 

.  ai 

O  O 

cu 

E*,  1  -a  J= 

4-> 

O  3 

£1  at  +> 

OJ 

N  *— * 

■*  03  3  at 

\  ai 

C  5EZ 

n  i 

\  o 

4J  <C 

CM  u 

03  <=  a_ 

<r  o  lu 

Of 

_ 1  CD 

-  c 

LU 

f-  QJ 

ai  a. 

r  l  <c 

O 

*’  z 

UI  *- 

Q. 

ai  □ 

a*  f- 

o 

cr  o 

<o 

H 

ao 

>*-«  jC 

o 

U 

CD 

r^ 

.  Q| 

•  LU 

CM 

T3  ai  -a  -p 

ai  T3  1  3 

i —  aoo 

a>  n 

□e  oo 

II  -  ai 

CD  CD 

P  ' —  P  | 

n  at 

i~7 

-  U  I  O 

LU  — •  l — 

cu 

E  n  .  it  u 

or  CL  CO 

-4-> 

ra  d  h  -h 

e  lu 

CJ 

(-  in  o  u  at 

m  i — 

cu 

an  O  C 

^  CO 

1"  < 

a  at  -o  ai 

m 

r— « 

p  in  -o  c  p 

za n 

o 

(•H  O  H  9 

jO 

C-> 

e  3  jc  js 

UI 

o  (-  p  ai  p 

u»  — * 

cu 

l  at  at  c  at 

-»->  O 

ES 

X)  £  £  <0  o 

i - 1 

*  v— • 

UP  z.  u 

»  =»  z 

H— 

O  -P  -P  Q 

(-  u<  CD 

C  ■»<  ll  h 

r  at  at  ■ — ■ 

O  «  E  0£ 

ifl  CO  deC  1 - 

Ul  p  L  U 

CD 

cu 

li  it  h  o  ig 

—  <c 

E  — <  p  (. 

«tj  etc 

aj 

p  C  C  £  p 

u  Ll_ 

C3> 

p  3  o  u  a> 

■  < 

p  P  P 

H  C  _J  P  L 

=jr« 

CC  (3  X  U  P  TJ 

■  ■ 

O  p  □  at  1  C 

no 

a.  p  a  p  dj  m 

•  t= 

ai  c  at  . 

<C 

tr  at  -a  **  at 

P  .  c 

co  at  <x  p  m 

p  (-  c  a.  -c 

I  H  w  .  P 

h-  l  at  at 

o  -o  P  c  o 

cc  at  aj  id  l 

LTD 

□  t-  P  -C  0 

•  !  00 

L.  at  (-  xj  p  — < 

;  i 

■a  o  at  it  js. 

:  o 

01  E  a.  p  E  u 

S  CO 

Z  3  at  u  o  m 

t 

a  C  L  at  L  L 

;  i#-  — 

p  POP 

CO  — * 

h  C  H  01  h  It 

i  — .  i 

>-t  id  P  "a  .c  P 

.  J  CO  U- 

Z  up  u  1 

'  *  J  cu  — « 

p  in  3  p  o  Til 

g  1 

Ll  in  o  E  . 

•  CD  C=3 

lu  ii  d  c  o  ra 

CD  QC 

Q  U  i-  . 

Z  II  p  p 

-  -  CD 

Q  p  p 

CD  i — ■ 

Z  U  p  Q  Q  p 

LU 

<  01  <  Z  *  * 

<r>  uj 

» — •  i 

to 

LU  LU  CL. 

UI 

m  CD  CD  Z 

h- 

•  <c  lu  <r 

a 

0L.CIC  CO 

L . - .  .  . 

z 

o  o 

H 

t n 

_l 

“51  1 

3 

05 

>  Q 

HI 

m  uj 

tr 

Q  Q  Q 

z  z  z 


01  01  Oi  HI 


Ul  01  01 

M  M  M 


O  =jn 
-O  f— 


ig  01  01 


O 

O  «f 

oo 

O  -N. 

co  r — 


ru 

-1  E 

LU 

«  3 

—  d 

aa 

z  tr  z 

car  oo 

<  i-  < 

C3  c_j 

05  U 

n  di 

*a 

Z  05 

LU  — *  1 — 

aj 

i-i 

oe  q.  an 

4-> 

e  lu 

L_J 

« u  I""1"' 

ai 

an 

. — • 

»■— € 

=3T> 

CD 

•o- 

<-> 

CLJ> 

OD 

C_J 

-v  H 

u>  ru 

ai 

*■<  _l 

o 

n  3 

i — • 

■  • 

x  05 

>■  =*  2 

l — 

00  UJ 

f—  to  CTJ 

O  X 

aj  ou  i — i 

an  or  i — 

Q 

o 

ai 

LU 

— «  <c 

4J> 

1- 

ra  or 

m 

a 

«-j  Ul_ 

Qi 

Ul 

w  < 

3 

-L> 

Z 

=T> 

i-i 

.  ■ 

m 

Ul 

c= 

h-  Q 

<c 

«  Z 

a  3 

01  01  01  01 


I  I 

ru  n 


aa 

ru 

i 

ao 

u- 

ru 

■  « 

i 

aa 

ca 

UJ  X 

C3 

or 

_l  □ 

-  H  Z 

.  - 

d 

U.  U  < 

d 

t— • 

<  u 

LU 

<  U.  05 

-O  > 

LU 

1- 

i  • 

i 

< 

LU  LU 

a_ 

Q  U 

o  o 

TSZ 

*T 

<C  LU 

<r 

a 

a_  ae 

an 

<_> 

PAGE  7  Analytical  Serv  REPORT  LAB  #  84-08-269 

RECEIVED:  08/28/84  Results  by  Sample  Continued  From  Above 

SAMPLE  ID  RB-14-2,  120-130 _  FRACTION  02C  TEST  CODE  GC  601  NAME  EPA  Method  601/GC 

Date  &  Time  Collected  08/27/84 _  Category _ 


O  3 
N 

\  Ol 

n  i 
\  o 
CM  u 

a 
-  c 
p  a 
a  a. 
p  o 
a  P 
••x  a. 

ai  o 
a  (- 
ir  o 


>0  u 

.  p  -h  a 

T3  a  TJ  « 

a  -a  I  d 

•p  a  n  — i 

<p  Ll  .  a 

■H  W  | 

.  U  I  □ 

Ea.au 

(fl  Q.  *H 

p  a  O  u  a 

cn  O  c 

o  a  xi  a 

-p  a  -a  C  *-< 

IJ  -x  O  1  JI 

E  3  -c  -c 
o  p  -p  a  -p 

p  a  a  c  a 

-c  .c  E  a  o 

U  -P  J=  p 

O  -P  -P  o 

C  -H  a  -X 

a  a  E  o  .c 

a  'ii  p  u 

a  a  — <  o  id 

E  —i  *-x  P 

•p  c  c  £  -P 

■p  a  o  u  a 

-»X  rX  p 

t-  C  _l  P  P 

ce  o  s  u  «  tj 

O  -p  o  a  i  c 

Ql  -P  3  -p  C0  ID 

Ui  c  a  . 

ac  a  xj  -x  a 

•p  -  c 

cn  a  <t  h  n 

>-x  p  c  a.  £ 

x  -w  -■p 

h  p  a  a 

O  XJ  P  C  O 

tr  a  a  <D  p 

□  p  -p  r.  o 

U.  a  p  x>  -p  -x 

ja  o  a  a  .c 

cn  6  Q.-P  E  u 

Z  d  a  u  o  a 

O  c  p  a  p  p 

xx  POP 

i—  c  a  a  h  a 

XX  ID  P  T3  .c  P 

Z  u  -x  u  | 

►x  a  a  -p  o  ru 

U.  a  o  E  . 

uj  ii  a  :  o  rj 

Q  p  p  . 

Z  II  -o  -x 

O  <t  -x  -  . 

Z  U  —  O  Q  — 

<  cn  <  z  *  » 

tn 

iii 

h- 

o 

z 


Bromod lchlo 
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RECEIVED:  08/28/84  Results  by  Sample  Continued  From  Above 

SAMPLE  ID  RB-14-3,  180-200 _  FRACTION  Q3C  TEST  CODE  GC  601  NAME  EPA  Method  601/GC 

Date  &  Time  Collected  08/27/84 _  Category _ 
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PAGE  6  Analytical  Serv  REPORT  LAB  (t  84-09-012 

RECEIVED:  09/04/84  Results  by  Sample  Continued  From  Above 
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-Dichloropropane 


PAGE  8  Analytical  Serv  REPORT  LAB  It  84-09-012 

RECEIVED:  09/04/84  Results  by  Sample  Continued  From  Above 

SAMPLE  ID  RB-25-3,  190 _  FRACTION  03C  TEST  CODE  GC  SOI  NAME  EPA  Method  6Q1/GC 

Date  &  Time  Collected  09/01/84 _  Cateyory _ 


cc 

UJ 

> 

o 

z 

>  o 

CO  u 

a  h~ 

uj  u 


QC 

CD  H 

CL.  CD 

H)  u 

uj  cu 

C  to 

ce  -  ■ 

<  a. 

o 

o 

n 

c  r 

.  . 

t> 

■■■■< 

^  rt 

. — i 

-O  O 

it)  in 
DC  00 

oo 

Q  > 

UI  CQ 

>•  oj 

CC 

f—  ""v 

< 

ol»  cr~ 

a. 

cn  cd 

UJ 

. . ■< 

cc 

GL 

IQ  .  00 

u  -O  N 

> 

4j  — *  CD  i/i 


<>  m  uj 

UJ  0)  Q_ 

UJ  U  *>  -  U  U 

no.  o  m  6  w  « 

D  £  C  3 
i-i  •*»  O  -«  -  0) 


to  jo 
-  r  t- 
c  m 
o  <  u 
U  0.  x 


i»  e  +> 

to  3  n> 

e  ■•*  <*- 

O  "O  — < 
it  O  D 


l  ui  m  uii  ml  ri  uji  uji 


4-» 

-»  < 

zsr> 

u 

< 

o 

— <  UJ 

l-H 

uj  o  n  uj 

na 

n 

o 

cr  < 

_l 

o 

UJ  y  u  O 

<r  u 

CJ 

cj 

u.  o  x  x 

C  C  u 

to  ^  -wj  to  to 

•x  -P  CD  C 

T3  .  ui  3 

to  •“<  3  L  to 

CC  03  <t  O  3 

V-  O  Z 


C»J  CD 

<c  ui 

CL.  QC 


I—  >  > 
ZZI- 
UJ  <  *- 
«-*  CL  _J 

jr  h 
u  O  u 
u  < 
u. 


O  L  «  Q 

cd  (.  I  a> 

<t  u  N  m 

C  03  u  CM 

C  “s  O  u 

O  o  "O  I  9) 

u  n  c  o  oj  T> 

a  v  I?  hj  «  c 

X  00  £  X  OJ  3 

Q  Z  UJ  UJ  *  UJ 

HUJZQ.  U 

ao  <  >  .  ** 

i  <ttHOO 

a:  »—  h-  > 

o  a.  z 

3  « 


I —  o  o  o 

2X  CM  O 
LU  »■«  OJ 
Ol 

^  c\i  n 

UJ  J  I  i 

_ I'O'O'O 

a_  oj  ru  cm 

2X  I  I  I 

<Coioq 

ctj  cc  cc  cc 


Slolol 


u 


B 


»( 


o»- 

Or- 

ru 

i 

CO 

o 

I 

CO 

*ts 

a a 
<c 


otc 

CD 

Q_  «U 
LU  . — . 
CtC  CL 

e 

<n 

co 


x> 

in 


>  => 
<—  in 
a»  <u 

co  cr 


m 


«TJ 

cr 

<c 


<5T 

CO 


n 

co 

CD 


CD 


CiJ 


CD  CD 
<X  LU 

a_  etc 


PAGE  4  Analytical  Serv  REPORT  LAB  4  84-08-299 

RECEIVED:  08/31/84  Results  by  Sample  Continued  From  Above 

SAMPLE  ID  RB-26-L  120 _  FRACTION  QIC  TEST  CODE  GC  601  NAME  EPA  Method  6Q1/GC 

Date  &  Time  Collected  08/30/84 _ Category _ 


PAGE  7  Analytical  Serv  REPORT  LAB  #  84-08-299 

RECEIVED:  08/31/84  Results  by  Sample  Continued  From  Above 

SAMPLE  ID  RB-26-2,  140 _  FRACTION  02C  TEST  CODE  QC  601  NAME  EPA  Method  6Q1/GC 

Date  &  Time  Collected  08/30/84 _  Category _ 


ral  Register,  12/3/79) 
ich loropropene  co-elut 
e. 

■o 

01  TJ  P 

Ol 

|  3 

••"4 

a>  m  -* 

<*-  u.  .  a* 

w  y*  | 

.  u 

!  O 

G  Of 

S.  U 

01  CX  H 

p  v  O  u  a> 

cn 

•0  c 

0  Of 

•o  at 

ifi 

T)  C  -4 

o>  ■.* 

O  <t)  3> 

e  3  x:  x: 

o  p 

Ol  4J 

p  ai 

Of  C  Of 

jc  x: 

6^0 

U  P 

JC  (- 

o 

•P  -P  o 

c 

■H  ®  H 

O  <P 

e  o  jc 

«< 

u  u 

tv  ® 

-x  O  U 

E  1-1 

-X  *- 

•->  C 

C  X 

P  3 

O  U  Of 

•*4  H 

V- 

C  _1 

*w  t- 

ac 

O 

U  T> 

a 

■-4  o 

<34  1  C 

a. 

P  3 

-P  OJ  U 

UJ 

C 

a>  . 

QL 

® 

•43  44  54 

p 

.  c 

UJ 

» 

4—4 

p  C  a.  x: 

X 

•1-4 

UJ  .-P 

h- 

u 

Of  Of 

O  Tf 

4J>  C  O 

a : 

Of 

01  01  t. 

a 

t- 

-C  o 

u. 

Of  P 

’O  -P  H 

X)  o 

Of  Of  JC 

uj 

6  a.  p  6  u 

~r 

3  V 

u  o  hj 

a 

c  p 

ai  p  p 

4-4 

POP 

t- 

C  I X 

ii  — i  ai 

4—4 

m  p 

■tj  x:  p 

z 

u  (-4 

U  1 

4-4 

*  3 

P  0(11 

Li. 

4H 

o  e  - 

UJ 

II  ® 

CON 

CJ 

P 

p  - 

z 

II  X  *4 

Q 

<  - 

‘*•4  « 

Z 

(J 

q  a  t-« 

UJ  <  z  *  * 

w 

UJ 

J- 

o 

z 

1 

'«»■ 

6 

<> 

v 

Ol 

3 

a- 

UJ 

ar¬ 

ea 

=3T 

CD 

1 

SEC 

oo 

O 

cd 

on 

1 

cu 

-40 

n 

4J» 

OO 

o 

oo 

CO 

U 

n> 

**: 

u 

CQ 

in 

<c 

<9 

_ 1 

OC.-I 

"v 

CO 

Ol 

CD 

S 

CD 

CD 

3C 

C_D 

OO 

UD 

^4 

aa 

cz* 

CO 

6 

ro 

\ 

<c 

CD 

Ol 

CO 

3 

.  . 

o 

CO 

cn 

*o 

CD 

CD 

cu 

cl.  a* 

UJ  — ■ 

f - 

i_i 

at:  «=*. 

CD 

cu 

UJ 

e 

<C 

r— • 

*n 

ate 

*— « 

UJ 

CO 

u_ 

o 

u_ 

CJi 

-»* 

JO 

CO 

cu 

*— • 

n 

CD 

V 

o 

■ 

CJ 

4t 

h- 

<* 

. . 

u 

>  =» 

UJ 

fc~  in 

— J 

in 

a>  cu 

a_ 

CU 

* 

co  ae 

sec 

-4-> 

<c 

CO 

-J 

»■■■< 

CO 

Q 

<c  "» 

OJ 

CJI 

CO 

6 

■  ■— « 

CD 

■u 

CD 

:=o' 

<TJ 

J  CO 

-J 

cr 

s 

\ 

< 

oi  O 

Ol 

£ 

6 

CD 

CD 

CD 

CD 

1 

r«i 

’  "l 

«*• 

_ 1 

CD 

CD 

CO 

CO 

i 

OO 

~o 

-  o 

H 

ru 

. 

6  — • 

8 

i 

CO 

\ 

\ 

co 

aa 

o» 

Ol 

ac 

3 

3 

CO 

CD 

CD 

CD 

UJ 

UJ 

— 1 

CO  o 

a_ 

UJ 

UJ 

►— >« 

v 

1 

i 

UJ  UJ 

<c 

<E 

<*: 

CD  CD 

CO 

CD 

3E 

<JC  Uul 

romod 


PAGE  11  Analytical  Serv  REPORT  LAB  I  84-08-299 

RECEIVED:  08/31/84  NonReported  Work 

FRACTION  AND  TEST  CODES  FOR  WORK  NOT  REPORTED  ELSEWHERE 


fl 


il 


r.i 


fo 


fi 


no 

u 


«TJ 

cz 

<C 


5 


oo 

r-*> 

CD 

O' 

CD 


CS»  CD 
<C  UJ 
ql_  ae 


Cf 

C 

c 

■  H 

H 

v  \ 

P 

p 

ex 

Ui 

p 

vv 

UJ 

D 

•*4 

cu 

u 

> 

< 

E 

x= 

v 

o 

••-4 

p 

73 

\ 

z 

C 

*->4 

C 

CD 

.  \ 

> 

o 

•H 

c 

V 

ca 

3 

c 

o 

ir> 

UI 

o 

ui 

CD 

l 

¥ 

Q 

4- 

(- 

-  r4 

in 

P 

1 

l 

UJ 

3 

01 

P 

■H 

•  **4 

O 

Tv 

f 

4-4 

< 

P 

u 

ui 

6 

CD 

\ 

V 

u. 

J- 

•—4 

u 

Of 

zr 

■t4 

1 

\ 

A 

1 — I 

z 

n> 

(\J 

p 

•-4 

—4 

\A 

t- 

□ 

3 

o 

Of 

*0 

03 

7 

X 

3 

73 

c 

0J 

v\ 

UJ 

3 

p 

41= 

XJ 

•H 

CU 

XJ 

V\ 

o 

XL 

UI 

01 

ca 

H 

a, 

P 

3 

■w4 

p 

u» 

r-4 

XL 

a 

_ l 

O 

U» 

o 

P 

CD 

P 

c 

CU 

c 

O 

i/i 

o 

E 

•H 

t- 

u 

a> 

P 

■•■4 

71 

O 

*0 

u 

(. 

73 

P 

t- 

«♦- 

r4 

o 

OJ 

o 

c 

> 

a 

£ 

ID 

u 

'•>4 

u 

ai 

c- 

u 

(. 

x: 

Of 

f- 

o 

C 

* 

CU 

p 

03 

'O 

<4- 

* 

> 

•»*4 

'O 

cu 

f- 

£ 

73 

o 

3 

N 

XL 

01 

P 

Of 

u 

03 

CD 

P 

a 

P 

cu 

p 

u 

73 

N 

UI 

01 

(- 

o 

P 

'N 

> 

N 

<X 

c 

u» 

t~ 

c 

c 

i — 

P 

CD 

in 

C4 

O 

o 

Of 

a 

Of 

Of 

ate 

a 

4- 

q 

N 

H 

t- 

-JC 

ui 

in 

CD 

•H 

o 

X 

4- 

D 

p 

cu 

•H 

cu 

a_ 

U 

u 

0" 

0) 

1 

a 

03 

Of 

p 

a 

3 

u 

UJ  ~~~* 

c 

t 

\- 

4- 

o 

E 

3 

c 

ui 

a 

ate  -  . 

< 

a. 

X 

in 

u 

u 

«— 4 

■»4 

X 

r» j 

o 

o 

- 

4- 

•r4 

03 

p 

•H 

p 

ru 

c 

X 

ca 

c 

a/ 

«X 

> 

a> 

m 

u 

c 

-  . 

-*•4 

c 

C 

ja 

x: 

p 

0i 

•- 

y-t 

P 

CM 

o 

o 

03 

p 

•0 

u 

p— "4 

■a 

O 

O 

Ui 

TH 

u 

p 

E 

Of 

in 

D 

in 

73 

UI 

in 

u» 

«4- 

x 

CD 

a. 

< 

•— • 

c 

c 

01 

3 

Of 

u 

u 

aa 

01 

6 

p 

E 

p 

•*4 

Of 

■ — , 

Q 

> 

z 

UJ 

u» 

3 

* 

«4- 

p 

UD 

ui  a 

UJ 

z 

**■4 

u 

x: 

u 

•k4 

c 

>  cu 

a: 

1— 

o 

cu 

o 

•r4 

u 

u 

•w 

t— 

< 

V-  X 

u» 

u 

73 

•»4 

73 

cu 

CU  o 

x 

< 

0. 

03 

c 

XL 

c 

Q 

c 

cn  cd 

UJ 

01 

73 

1-4 

3 

»~4 

Ui 

OJ 

a 

—4 

c 

— • 

a. 

a 

ra 

♦ 

(£1 

CM 

cn 

UJ 

_j 

CL 

X 

< 

cn 

C- 

01 

> 

o 

u 

Of 

o 

C3 

O 

p 

p 

eu 

u. 

Ul 

c 

73 

•n 

c 

u 

< 

< 

•  H 

01 

u 

Of 

- 

X 

•«»4 

<1 

E 

q 

z 

c 

0 

X 

H 

a 

T3 

01 

< 

Tl 

ca 

t- 

l 

01 

P- 

CL 

_j 

r- 4 

03 

N 

Ul 

c 

c 

u 

D 

c 

u 

CM 

TJ 

H 

01 

UJ 

0) 

c 

CD 

O 

w 

n4 

P 

03 

c 

D 

r  -4 

o 

\ 

73 

1 

ai 

T3 

i.n 

D 

3 

3 

u 

O 

c 

o 

ni 

73 

u 

•—4 

Z 

w 

u 

3 

u 

Of 

\ 

CM 

V— 4 

c 

ex 

ca 

< 

o 

3 

X 

X 

QL 

0" 

XL 

X 

CM 

J 

1- 

Q 

Z 

1- 

> 

> 

a 

z 

cn  ui 

# 

UJ 

IX 

h- 

UI 

z 

z 

t— 

»-4 

UJ 

z 

CL 

u 

o 

t- 

UJ 

< 

*— « 

< 

> 

X 

1- 

k—< 

X 

J 

< 

QC 

J— 

O 

o 

u 

< 

u 

X 

cr 

l- 

V- 

> 

ex 

CJ 

o 

CJ 

o 

CL 

Z 

3 

< 

3 

k—4 

o 

Ol 

CL* 


e= 

o 


cu 

in 

=3 

cn 

UJ 


<X 

-g. 

T) 

c 

no 

cn 

LlJ 

CD 

3 

CD 

O 

cn 

CD 

UJ 

cn 

▼*4 

X 

i——  ijj 

O 

3 

cn 

cn  cl 

<0 

i-i 

Ul 

UJ  3 

U 

cn 

Of 

X 

J— —  h-4 

4-4 

UJ 

TJ 

P 

- 

3 

U 

0) 

CL 

o 

-TJ 

E 

4-4 

1-4 

>  - 

01 

p 

3 

JC 

C 

3 

t—  e 

73 

03 

*-* 

-P 

o 

•—4 

* 

Of 

CU  3 

•r4 

c 

CU 

X3 

Ul 

e 

p 

cn  - 

u 

o 

X 

X 

HI 

3 

»T3 

u 

o 

X3 

C 

•tJ 

c 

•—4 

P“f  (-4 

—4 

w 

o 

< 

u 

o 

-o 

•—4 

x: 

03 

X 

•^4 

OJ 

o 

D 

U  3 

■  > 1  ^ 

u 

U 

1-4 

UJ 

ca 

X 

cn 

05 

■♦j 

t-4 

< 

U 

—jr, 

CJ 

< 

o 

4-4 

■ — ■  UJ 

4-4 

UJ 

<1 

n 

X 

X 

<TJ 

n 

o 

c:  < 

J 

a 

u 

3 

3 

3 

< 

a 

<X  3 

u 

u 

O 

X 

X 

z 

cn 

CD 


<C 

CD  O' 
— «  >0' 


CD 


□L_ 

3tC 

<X 

cn 


-  CM 
O  O 


romod 


PAGE  4  Analytical  Serv  REPORT  LAB  #  84-09-050 

RECEIVED:  09/07/84  Results  by  Sample  Continued  From  Above 

SAMPLE  ID  RB-27-L  150-160 _  FRACTION  QIC  TEST  CODE  GC  601  NAME  EPA  Method  601/GC 

Date  &  Time  Collected  09/06/84 _  Category _ 


.  CD 


49 

0> 

3 

N 

»H 

V. 

CD 

n 

1 

V. 

O 

CM 

U 

H 

CD 

c 

w 

a 

ai 

CL 

4> 

o 

Ul 

5- 

•H 

a. 

CT1 

o 

aj 

u 

a 

o 

pH 

pH 

* 

u 

u 

•H 

CD 

TJ 

<D 

T3 

49 

ai 

T3 

1 

3 

•H 

«<  n 

pH 

**-  u. 

CD 

■H 

H 

1 

u 

1 

O 

e 

CD 

u* 

U 

<0 

Cl  h 

■H 

u 

cn  O 

u 

<b 

cn 

>0 

C 

O 

aj 

CD 

•a 

c 

pH 

<5 

o 

3» 

e 

3  £ 

43 

o 

u 

4> 

<d 

49 

a# 

CD 

c 

ai 

■C. 

-C 

e 

* 

o 

u 

-c 

s- 

o 

4> 

4J 

o 

c 

•H 

ai 

pH 

o 

cn 

E 

o 

43 

■H 

t~ 

u 

01 

a» 

H 

o 

* 

e 

ph 

pH 

p- 

•w 

c 

c 

4= 

4> 

49 

3 

o 

U 

a> 

•p4 

■  H 

49 

c  -J 

4» 

c- 

cc 

o 

\ 

U 

49 

T3 

o 

•H 

a 

cu 

1 

c 

a. 

49 

3 

+>  OJ 

* 

Ul 

c 

a; 

CL 

ai 

•o 

H 

CD 

49 

c 

Ul 

cd 

< 

H 

* 

(- 

C 

QL 

4= 

I 

•H 

Ul 

«. 

49 

t~ 

t- 

a> 

CD 

o 

"T5 

4? 

c 

o 

tr 

CD 

T> 

u 

o 

Pp 

4> 

43 

o 

u. 

ai 

t- 

49 

pH 

43 

O 

Of 

CD 

43 

Ul 

6 

CL  4* 

E 

U 

z 

3 

ai 

u 

o 

<U 

□ 

C 

u 

a> 

t- 

{- 

M 

49 

o 

49 

i— 

C 

cd 

pH 

OJ 

*-* 

TJ 

4* 

T3 

-C 

49 

Z 

U 

u 

1 

t—t 

u* 

3 

4? 

o  ni 

u. 

in 

O 

e 

„ 

u 

11 

a \ 

c 

o  OJ 

Q 

s- 

f- 

Z 

II 

43 

H 

a 

< 

•— i 

•H 

z 

u 

a 

Q 

H 

< 

U) 

<C 

z 

* 

* 

Ul 

Ul 

h- 

o 

z 

PAGE  6  Analytical  Serv  REPORT  LAB  i  84-09-050 

RECEIVED:  09/07/84  Results  by  Sample  Continued  From  Above 

SAMPLE  ID  RB-27-2,  180-190 _  FRACTION  02C  TEST  CODE  GC  601  NAME  EPA  Method  601/GC 

Date  &  Time  Collected  09/06/84 _  Category 


4> 

TJ 

c 

»— 4 

<* 

••4 

o 

UJ 

3* 

e 

3 

JZ 

x: 

o 

u 

4> 

01 

4? 

U 

01 

a j 

c 

QU 

xz 

£ 

e 

UJ 

o 

u 

4J 

4Z 

c- 

o 

4J 

4J 

o 

c 

■H 

CU 

i—4 

o 

U» 

e 

o 

XZ 

cn 

•w 

u 

Of 

cu 

—4 

o 

TJ 

e 

»>4 

—4 

u 

•*■4 

c 

c 

x: 

4J 

<P 

3 

o 

u 

CU 

•H 

4> 

t- 

c 

_i 

4J 

f- 

xz 

o 

\ 

U 

4J 

TJ 

o 

■**4 

a 

ai 

i 

C 

Q. 

4> 

3 

OJ 

ti 

u 

c 

ou 

xz 

a* 

T3 

cu 

4J 

c 

to 

cu 

« 

r*4 

If) 

1-4 

u 

c 

a. 

JZ 

I 

UJ 

4> 

h- 

u 

QU 

QU 

o 

TJ 

4> 

c 

0 

xz 

a* 

U 

TJ 

t- 

a 

t- 

«p 

x: 

O 

u. 

ou 

t- 

TJ 

4* 

*— 4 

Xl 

o 

CU 

CU 

JZ 

to 

6 

a.  4* 

6 

u 

z 

3 

a« 

u 

o 

tj 

a 

c 

c- 

OJ 

u 

c- 

*— i 

4J 

o 

4 » 

h- 

c 

ip 

CU 

—4 

01 

1—4 

u 

4J 

TJ 

£ 

4> 

Z 

U 

*— 4 

u 

i 

t— 4 

3 

4-> 

o 

OJ 

U. 

IP 

O 

£ 

.. 

u 

ii 

a* 

c 

o 

OJ 

a 

t- 

t~ 

z 

II 

X5 

t—4 

a 

< 

•—4 

•— 4 

z 

u 

r-4 

Q 

Q 

r“4 

< 

w 

< 

Z 

♦ 

* 

xo 

UJ 

V- 

a 

z 

1 

C5  O 

t- 

U 

u 

03 

-I 

z 

Z 

D 

D 

03 

>  Q 

UJ 

C3  UJ 

tx 

V- 

Q  U 

ai 

♦ 

CD 

UJ  UJ 

c 

CD 

1-1  h- 

Ol 

U.  UJ 

jC 

Of 

CD 

V — « 

>1  Q 

4-> 

c 

ru 

CD  ran 

tx. 

Of 

01 

o 

UJ  P- 

UJ  03 

o 

JC 

i 

o 

D  Q 

t- 

+> 

O' 

id  eyi 

Z 

o 

Of 

o 

O  cu 

D 

»w 

e 

1 

JC=  -*-> 

O 

a 

jC 

o 

«4- 

a. 

z 

u 

1* 

CO 

CU  CD 

r 

D 

o 

ac 

o 

O 

u 

H 

=*fc 

o 

a. 

JC 

<c 

r 

u 

03 

a_ 

o 

o 

uu 

u 

g 

_ 1 

o 

UJ 

<  <0 

u 

y*' 

< 

JO 

«t 

tx. 

I«J 

Z3Z. 

a 

, 

CD 

•43  <5*- 

OO 

J—  J— 

CD 

03  Z 

CD  «*- 

>  UJ 

CD 

_i  j: 

UJ 

<  D 

fr- 

CD  »- 

Z  cc 

z 

ac. 

CD  CD 

<£  h- 

< 

CD 

CD 

0J 

u 

Q_  CU 

TO 

z 

0) 

at:  ex 

cn 

4J> 

e 

UJ 

CJ 

oj 

t»» »■  - 

OJ 

cm 

C"~< 

»— H 

<3 

it 

X3I 

00 

CD 

-V 

t- 

UT» 

- — i 

CU 

o 

_j 

-4-> 

CD 

6 

•H 

D 

r-— fl 

•  •— « 

\ 

0) 

>  3 

1 — 

O' 

UJ 

t-  cn 

CD 

o 

cc 

k u  a# 

1— n 

co  aa 

1 — 

a 

CD 

CU 

UJ 

i — • 

<r 

4J> 

t- 

OJ 

QC 

no 

u 

u 

U_ 

o 

Ul 

■  *— « 

~i 

*4-> 

z 

tsrv 

1 

! 

►I 

01  01 

c  c 

<v  IQ 

jC  £ 

-P  4> 

0)  01 

£  £ 

o  o 

c  E 

o  o 

-1  (. 

.c  CO 

u 


ID  0)  ID  0) 


eu  ai  oi  n 


0)  0)  0> 


cr 

-s. 

oo 

y*1* 

i 

in 

CO 

CD 

ru 

■ 

D" 

1 

ca 

UJ  £ 

CD 

DC 

_l  O 

-it-  Z 

.  . 

CD 

u.  u  < 

CD 

>— * 

<  CJ 

UJ 

<  U.  03 

CT>  O 

UJ 

1- 

>—  i 

_ 1 

< 

UJ  LU 

au 

a  <_> 

CD  CD 

zc 

z 

<C  UJ 

<c 

o 

a_  ac 

era 

u 

romod ich 1 


u 


B 


cu 

>• 


CD 

o 

jO 

CO 

<C 

cr» 

y-  4  1 

C«J 

e 

CD 

=r 

cd 

CD 

«o 

f- 

1 

f- 

O 

O' 

Uu 

HD 

can 

i 

04 

o 

o 

cu 

P 

1 

-O 

* — 

4-> 

0* 

3 

•St* 

cu 

+» 

na 

N 

CO 

ZD 

TO 

C-D 

s 

04 

f* 

TET~ 

n 

1 

w 

o 

<c 

CM 

u 

□a 

f~~ 

OL. 

<Xi 

CD 

LO 

04 

_ 1 

CD 

.. 

c 

LlJ 

P 

04 

SET 

CU 

CX 

<C 

p 

0 

z 

ui 

p 

cx 

Ol 

o 

w— fl 

cu 

p 

CD 

c* 

o 

-a 

— t 

ao 

iH 

JZ 

CD 

* 

u 

CD 

p 

■H 

cu 

CD 

T3 

au 

O 

p 

LlJ 

,"-Hv 

a# 

■o 

1 

3 

h— 

CD 

□r- 

■94 

04 

n 

QC 

CD  CDI 

4- 

U. 

04 

CD 

CD 

*4 

w 

H 

1 

cx_ 

cu 

~CD 

U 

1 

O 

LlJ 

*— -4 

L-— 

CU 

e 

CU 

„ 

ui 

u 

ct: 

CL 

CO 

4^ 

* 

CL  ^4 

94 

e 

LlJ 

CJ 

t. 

Ui  O 

u 

04 

OJ 

1 — 

Of 

Ol 

>0 

c 

cr* 

•— « 

o 

cu 

"O 

04 

L» 

ui 

T» 

c 

CD 

>t 

•H 

O 

* 

3» 

JO 

U« 

£ 

3  JC 

-C 

CD 

o 

p 

P 

cu 

P 

cn 

w—t 

au 

(. 

cu 

CU 

c 

01 

•M 

CDI 

JC 

JC 

6 

o 

■—4 

u 

p 

x: 

p 

> 

3 

y— 

o 

-p 

p 

o 

IP- 

CD 

c 

•94 

cu 

994 

Ol 

Ol 

o 

ui 

6 

o 

JZ 

CO 

ac: 

1 — 

ui 

p 

u 

CD 

CU 

® 

cu 

o 

0> 

— — • 

<C 

£ 

p**4 

p 

no 

ac 

m 

c 

c 

JZ 

p 

ll. 

Ol 

P 

3 

o 

u 

cu 

■ » ■ 

•*>4 

■  ri 

p 

-4-* 

i- 

c 

-J 

p 

P 

sar> 

tr 

o 

\ 

u 

P 

•o 

a 

■94 

O 

04 

1 

c 

TO 

a. 

p 

3 

P 

CM 

nj 

C= 

Ui 

c 

CU 

» 

< 

ce 

ai 

T4 

H 

Ol 

p 

c 

cn 

cu 

< 

t-4 

1-4 

p 

c 

a. 

x; 

X 

•*■4 

UI 

„ 

p 

1- 

p 

Of 

04 

o 

'O 

•p 

c 

O 

tr 

ai 

* 

u 

P 

a 

p 

*p 

x: 

o 

u. 

ai 

p 

•o 

p 

CD 

-O 

o 

04 

04 

JC 

ra 

07 

6 

a.  p 

e 

u 

■iii,< 

z 

3 

cu 

U 

o 

o 

C 

p 

04 

p 

p 

«»• 

— 

P 

o 

p 

QO 

w— • 

t- 

C 

ui 

CU 

cu 

1 

j 

1-4 

* 

p 

TD 

-C 

p 

i/d 

CD 

z 

U 

•H 

U 

1 

O 

CU 

1-4 

Ui 

3 

P 

O  OJ 

1 

Ll 

ui 

O 

£ 

cr~ 

aa 

j 

Ui 

II 

cu 

c 

o  nj 

o» 

etc 

a 

p 

P 

* 

Z 

II 

X* 

H 

.  * 

CD 

Q 

« 

•94 

CD 

i— « 

z 

CJ 

a 

a 

LU 

<£ 

cn 

< 

z 

* 

* 

•f 

r> 

UU 

_ 1 

07 

LU 

LlJ 

CL. 

Ui 

CD 

CD 

SET 

h- 

<C 

LU 

<C 

o 

cx. 

ae 

CD 

z 

olo 

k— 

Cl 

Cl 

a 

a 

a 

a 

a 

a 

a 

a 

Cl 

a 

co 

-J 

2 

z 

2 

2 

2 

2 

2 

z 

2 

2 

2 

2 

~3 

D 

CO 

> 

Q 

UJ 

ca  ui 

(£ 

k- 

a 

U 

cu 

* 

♦ 

♦ 

p 

g 

* 

* 

01 

OP 

OP 

0P 

CJ 

UJ  HI 

c 

a» 

P 

c 

c 

c 

c 

CD 

*-• 

k— 

cu 

or 

O 

01 

OP 

01 

ap 

'■■*%**. 

u. 

UJ 

X 

m 

01 

a» 

p 

a» 

01 

N 

N 

M 

►H 

CO 

« — * 

a 

P 

c 

c 

c 

UJ 

o 

c 

c 

c 

c 

c 

c 

ra 

CD 

=ar 

QC 

Of 

<0 

* 

01 

6 

* 

01 

a» 

OP 

OP 

OP 

cd 

O 

*— 

uj  to 

o 

X 

X 

a 

>H 

o 

x 

«"H 

X 

X 

X 

X 

| 

o 

>  Q 

p 

4-> 

p 

o 

p 

p 

o 

o 

o 

o 

O' 

T3i 

car 

z 

o 

01 

01 

p 

C 

03 

0) 

JZ 

p 

p 

p 

p 

o 

O 

<u 

D 

P-4 

e 

o 

a. 

•pH 

o 

p 

o 

o 

0 

o 

1 

■ — 

O 

Q 

x 

o 

p 

o 

> 

p 

Of 

»-H 

•H 

iH 

1—4 

<**- 

■M 

*a 

CL 

Z 

u 

fc. 

o 

p 

o 

o 

X 

X 

X 

X 

CD 

CD 

CD 

z 

D 

•*■4 

o 

l-H 

o 

»-4 

p 

u 

u 

u 

u 

y 

o 

O 

p 

jC 

x 

x 

o 

■»4 

-  pH 

■—4 

4*s 

o 

CL 

h- 

X 

u 

x 

p 

u 

*■•4 

a 

a 

Q 

<c 

Z 

U 

•pH 

u 

OP 

* 

x 

i 

1 

1 

CD 

a_ 

o 

o 

p 

•H 

O 

p 

u 

n 

ru 

<c 

LxJ 

u 

6 

h- 

Q 

P 

p 

* 

_ 1 

o 

1 

1 

o 

0» 

P 

H 

o-4 

LxJ 

< 

m 

u 

CM 

n 

p 

zc 

< 

X 

x 

i 

01 

<c 

cc 

•p*4 

»*H 

H 

u 

ru 

h- 

D— ' 

Q 

1 

l 

0—4 

ut 

ru 

ru 

_ _ a 

u 

^4 

CD 

O 

0—4 

oo 

k— 

t- 

CD 

CO  z 

CD 

<*- 

>  uj 

CD 

_i  z 

UJ 

<  D 

1 — 

CD 

O' 

z  cc 

z 

ac 

CD 

CD 

<  i- 

< 

CD 

CD 

co 

u 

au  «u 

T3 

z 

CO 

QC  cat. 


=r* 

o 

4- 

— 

—  — 

- - 

- — 

—  — 

—  — 

—  — 

—  — 

- — 

- - 

—  — 

- - 

—  — 

—  — 

—  — 

—  — 

X 

CD 

CD 

CD 

N. 

1- 

a 

a 

Q 

a 

a 

o 

Q 

a 

a 

Cl 

Q 

C 

Cs 

a 

a 

Q 

ui 

ru 

CU 

O 

_l 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

Z 

p> 

CD 

e 

1*4 

D 

f— *4 

\ 

CO 

>  => 

zc 

1 — 

0* 

UJ 

(-  u> 

CD 

o 

cc 

an  cu 

•— 4 

cDJ 

CD  ac 

l — 

Q 

01 

OP 

Of 

OP 

OP 

OP 

OP 

OP 

OP 

E 

OP 

OP 

op 

OP 

OP 

OP 

CD 

CU 

UJ 

c 

c 

TP 

c 

TP 

c 

c 

c 

c 

P 

c 

C 

T5 

c 

c 

c 

■ - 4 

<z 

p> 

k- 

u 

0) 

■»4 

m 

p 

<0 

OP 

m 

OP 

o 

OJ 

-n 

•pH 

aj 

TJ 

OP 

ra 

ae 

ra 

U 

X 

X 

P 

X 

P 

X 

X 

X 

X 

<♦- 

X 

X 

p 

X 

X 

X 

IP 

u_ 

CD 

LU 

p 

P 

o 

P 

O 

P 

p 

P 

p 

o 

p 

P 

o 

p 

o 

o 

•  m  "4 

01 

ai 

— *4 

CU 

pH 

OP 

OP 

OP 

01 

p 

01 

OP 

—“4 

OP 

p 

p 

4-> 

Z 

6 

6 

X 

o 

X 

e 

o 

o 

o 

o 

o 

o 

X 

e 

X 

X 

t~4 

o 

o 

u 

p 

u 

O 

p 

p 

p 

•H 

p 

p 

u 

o 

o 

o 

- - • 

p 

s 

o 

P 

o 

o 

o 

X 

o 

o 

n 

p 

p 

p 

■n 

UJ 

o 

o 

r"4 

pH 

OP 

o 

-4 

iH 

p-4 

u 

P—4 

—4 

p 

o 

o 

o 

c 

k- 

a 

t— 4 

p 

X 

c 

D 

X 

X 

X 

X 

X 

p 

pH 

pH 

p4 

<c 

< 

z 

X 

CD 

c 

u 

OP 

*—4 

u 

u 

u 

u 

u 

OP 

X 

X 

X 

Q 

D 

u 

r-4 

<4- 

■*4 

•*4 

•W 

H 

'•4 

k- 

u 

u 

u 

O 

> 

zr 

O 

a 

Q 

Q 

Q 

p 

•pH 

•H 

•-4 

a. 

JZ 

P 

i 

1 

1 

1 

k- 

c 

T5 

Cl 

Q 

z 

p 

o 

T-4 

H 

OJ 

CM 

1 

o 

O 

1 

1 

o 

01 

— H 

« 

„ 

0-4 

X 

e 

nj 

n 

CJ 

z 

X 

*-4 

H 

— H 

- 

p 

O 

- 

- 

o»H  IQ 

u 


— 

oo  ru 

i 

co 

o  ru 

' —  i 

cr~  cq 

CD  at 


CD  cd 
<Z  UJ 
□u  ac 


PAGE  8  Analytical  Serv  REPORT  LAB  It  84-09-023 

RECEIVED:  09/05/84  Results  by  Samp  1 e  Continued  From  Above 

SAMPLE  ID  RB-28-3,  180 _  FRACTION  Q3C  TEST  CODE  GCJ01  NAME  ERA  Method  601/GC 

Date  &  Time  Collected  09/04/84 _  Category _ 


PAGE  9  Analytical  Serv  REPORT  LAB  «  84-09-023 

RECEIVED:  09/05/84  NonReported  Work 

FRACTION  AND  TEST  CODES  FOR  WORK  NOT  REPORTED  ELSEWHERE 


CL 

1* 

Ui 

3 

> 

< 

O 

z 

C 

> 

□ 

CQ 

u 

Q 

k— 

<A 

u 

UJ 

u 

ai 

•— * 

< 

u. 

k- 

r-» 

•— * 

z 

«n 

K 

a 

a: 

<_> 

u 

CD 

Ql_  CD 

m 
ac  ■ 

uD 

cn 


>■  ro 

ai»  ar- 

cn  o 


m  in 


I 

! 

| 

i 

1 

i 

o 

>0 

N 

CD 

N 

N 

10 

U 

M 

111 

i 

K 

in 

«. 

C 

r-Ui 

4J 

ru 

*1 

H 

3 

in 

<1 

CD  Ci 

o  ^ 

cn  ** 

h—  Ui  O 

C/D  CL  U3 

LU  U  U  CO 

l -  MM  UJ  X) 

a>  0.  o 

>  -  oj  +>  u  -c 
t~  6  tj  m  m 

au  :  -  c  ou 

C/D  -  (-  O  -  JC 

U  O  J3  C 
'  — <  *”*  M  O  *X 

n>  -c  m  [.  q. 
uuuy Hy 


cn 

UJ 

CL 

CJ  (0 
M  UJ 

cu  o. 

*»  -  u  u 

It)  E  M  M 

C  3 

O'rt  .  HI 

-o  «>  e  *» 
u  a>  3  m 
H  C  n- 

U  O  XI  — I 

m  o  3 

ca  r  cn  cn 


-*->  H  <  U 

=r>  u  <  O  I-* 

— • •  iu  ►i  uj  >0  n  uj  ui 

*xj  n  □  <3- 

C<JOUiUUCXO 

«tUUUU.OIEZII) 


x*- 

CD 

,, 

tf~3 

c  c 

CD 

m  - 

<H  -L> 

Or- 

X)  Ul 

O 

0)  m  3 

a:  co  < 

Q 

i-  a 

LlJ 

EE  k- 

• — <  C)> 

o 

*— i 

a. 

UJ  UJ 

in 

C5>  C_J 

QC 

C  U 
C  CD 
a  \  xj 


u  <f  c  O  nix 

ai  x  nj  0J  m  c 


<T  UJ 

x  tr 


I-  >  > 
ZZh 
UJ  <  “i 
m  CL  _J 
JC« 

u  a  u 

u  < 

IL 


Q  2  cn  UI  *  UJ 

H  ui  z  0.  u 

*  <  >  i-i 

X  <  XX.  I-  o  o 

(tl-l-  > 

O  0.  z 


<c 

o  in  o 

I — I  «*  -c 


m  nj 

LU  I  I 

_ i  O'  cn 

a_  ru  cm 
TSZ  I  I 
<C  03  CO 
C/D  CLI  EE 


PAGE  4  Analytical  Serv  REPORT  LAB  i  84-09-020 

RECEIVED:  09/05/84  Results  by  Sample  Continued  From  Above 

SAMPLE  ID  RB-29-L  135-145 _  FRACTION  01C  TEST  CODE  GC  601  NAME  EPA  Method  601/GC 

Date  &  Time  Collected  09/04/84  Category 


cu 


CD 

o 

XD 

CD 

<c 

"***. 

cd 

rH 

ru 

e 

CD 

ran 

i 

o 

CD 

UJ 

f- 

i 

t- 

o 

O'  u_ 

"CD 

CD1 

Ol 

cd 

CD 

CU 

— 

44 

1 

X3 

JC= 

+» 

O' 

3 

«st- 

Ol 

-«-» 

N 

F-U 

oo 

3 

cu 

CD 

s 

Ol 

cr 

TF 

n 

1 

«: 

•^-4 

V 

o 

<C 

ru 

u 

C3 

C 

CL¬ 

H 

< 

o 

UJ 

01 

_ 1  t_) 

c 

UJ 

c- 

Ol 

2EC 

0) 

a 

<C 

44 

o 

ae 

in 

•H 

cx 

Ol 

o 

w— • 

Ol 

(- 

CD 

a: 

o 

-a 

H 

03 

JC 

CD 

If 

u 

CD 

<c»* 

u 

■H 

Ol 

O 

•o 

Ol 

XI 

44 

UJ 

ai 

XI 

I 

3 

f— — 

CD  O' 

•H 

01 

n 

»H 

ae 

CD  CD 

«*-  u. 

01 

CD 

•H 

H 

1 

CL¬ 

<m 

XJ 

U 

1 

o 

UJ 

CM 

E 

ai 

* 

u 

ac 

cx 

CO  4J 

*9 

CX  T-l 

«4 

e 

UJ 

<U 

c~ 

in 

O 

U 

01 

OJ 

— 

OJ 

Ol 

>0 

c 

cn 

. . 

o 

01 

XI 

01 

»'■■■« 

44 

in 

T3 

c 

—4 

=r» 

Ol 

OJ 

•4 

O 

Of 

ZP 

jQl 

CLJ> 

E 

3 

JC 

JC 

CD 

o 

f- 

44 

01 

44 

U* 

CU 

CM 

(~ 

01 

01 

c 

01 

CD 

1  6 

JC 

JC 

E 

* 

O 

u 

44 

JC 

w 

:> 

=3 

’D*r 

| - 

O 

44 

44 

o 

t- 

CD 

c 

•H 

01 

<u 

04 

i— ■ 

o*5 

o 

lH 

E 

o 

JC 

cm  ae 

in 

••-4 

u 

CD 

04 

a i 

Ol 

r<4 

o 

Of 

>,—4 

<C 

4-> 

E 

•*“4 

H 

(~ 

no 

ae 

CO 

■••4 

c 

c 

-C 

44 

u 

u_ 

Ol 

-w 

3 

o 

u 

Ol 

■ 

■f4 

44 

-4-> 

t- 

c 

-J 

44 

c 

ran 

cc 

o 

V 

U 

44 

•o 

o 

■•■4 

O 

01 

1 

c 

<n 

OL 

44 

3 

44 

CU 

OJ 

c= 

UJ 

c 

01 

«. 

<c 

<K 

a 

XI 

H 

01 

-p 

„ 

c 

tSJ 

< 

OJ 

w 

t- 

C 

a. 

X 

X 

f4 

Ui 

44 

h- 

t- 

01 

01 

CD 

o 

o 

44 

c 

o 

UJ 

ir 

Ol 

Of 

OJ 

l~ 

— — < 

o 

u 

4* 

jC 

o 

1 

u. 

ai 

(- 

*o 

44 

CD 

X) 

a 

01 

01 

x: 

in 

in 

E 

CX  44 

E 

u 

z 

3 

ai 

u 

o 

OJ 

! 

o 

C 

ai 

u 

(. 

<#• 

— 

44 

o 

44 

CO 

ru 

J- 

C 

«n 

Ol 

H 

01 

■ — 

i 

1-4 

oj 

44 

XI 

jC 

44 

l/D 

O' 

z 

u 

r*“4 

u 

1 

CD 

cu 

L  ■ 

in 

3 

44 

o 

ru 

i 

u. 

in 

O 

E 

O- 

aa 

UJ 

II 

01 

c 

O  0J 

CD 

ae 

Cl 

*- 

f- 

Z 

II 

43 

^4 

CD 

Q 

« 

H 

CD 

t-H 

Z 

V 

H 

a 

a 

f-4 

UJ 

< 

V) 

< 

z 

♦ 

# 

r-~ 

I> 

UJ 

*— 4 

_J 

cn 

UJ 

UJ 

au 

UJ 

% 

c _ > 

y"* 

i- 

UJ 

<C 

o 

a_ 

cxc 

CO 

z 

A 


i 


i 


,i 


APPENDIX  5-F 


Raw  Laboratory  Data  for  Selected  Water  Sample 
(Volatile  Organic  Analysis  -  EPA  601) 
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APPEHDIX  6 


This  appendix  provides  information  regarding  Task  6, 


as  discussed  in  text  Section  3.6. 
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There  is  no  Task  6  Appendix  requirement  at  this  time. 
Appendix  6  was  listed  in  order  to  maintain  numeric  or¬ 
der  with  task  numbers. 
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SUGGESTED  MONITOR  WELL  DRILLING  AND  INSTALLATION  PROCEDURES 


A  series  of  monitor  wells  are  planned  to  better  define  hydrogeo  logic 
conditions  and  the  nature  and  extent  of  ground-water  contamination  in  areas 
surrounding  McClellan  AFB.  Suggested  measures  for  the  installation  of  the 
monitor  wells  are  detailed  in  the  following  sections. 

Supervision  of  Drawing  Activities 

All  well  installation  activities  should  be  conducted  under  the 
direct  supervision  of  a  geologist  or  geotechnical  engineer.  Representative 
geologic  samples  should  be  collected,  containerized,  described,  and  logged  at 
five-foot  intervals  during  well  drilling  operations.  Samples  should  also  be 
collected  and  where  significant  changes  are  noted  during  drilling.  The 
geologist  supervising  the  well  installation  effort  should  also  ensure  that 
safety  procedures  and  new  construction/development  specifications  described 
in  the  Work  Plan  are  adhered  to  by  the  drilling  contractor. 

DRILLING  METHODOLOGY 


Monitor  well  drilling  should  be  conducted  by  two  methods.  The 
hollow  stem  auger  (HSA)  method  should  be  used  in  areas  where  the  maximum 
depth  of  drilling  is  less  than  about  120  feet  as  conditions  allow.  The  HSA 
method  should  be  used  for  the  emplacement  of  4-inch  diameter  monitor  wells  in 
the  first  significant  waterbearing  zone.  The  direct  air  rotary  with  casing 
drive  method  should  be  used  to  drill  wells  in  excess  of  120  feet.  Suggested 
procedures  for  monitor  well  drilling  are  detailed  below. 

Hollow-Stem  Auger 


As  discussed  in  Section  7.0,  the  hollow-stem  auger  method  offers  a 
relatively  rapid,  efficient  drilling  method  that  will  result  in  the  timely 
installation  of  shallow  monitor  wells.  In  areas  where  the  depth  to  water  is 


less  than  about  100  feet,  the  hollow  stem  auger  method  provides  an  accurate 
means  for  determining  the  characteristics  and  thickness  of  the  geologic  units 
encountered  during  drilling.  Drilling  should  be  accomplished  without  the 
introduction  of  drilling  fluids,  thereby  permitting  the  precise  determination 
of  water-bearing  strata.  The  acquisition  of  samples  through  the  hollow 
center  of  the  augers  with  a  split-spoon  or  Shelby  tube  is  a  rapid  and  reli¬ 
able  means  of  obtaining  geologic  samples. 

For  emplacement  of  4-inch  diameter  monitor  wells,  the  use  of 
12-inch  outside  diameter,  8-inch  inside  diameter  hollow-stem  augers  is  re¬ 
quired.  The  use  of  a  12-inch  diameter  hollow  stem  auger  to  depths  up  to  120 
feet  will  require  the  use  of  piloting  techniques.  Piloting  will  consist  of 
using  a  6  or  8  inch  hollow-stem  auger  to  create  a  pilot  hole  for  the  12-inch 
augers.  Sampling  operations  will  be  conducted  during  piloting  operations. 

Upon  drilling  to  total  depth  and  diameter,  the  well  casing  and 
completion  materials  should  be  emplaced  through  the  hollow  stem  of  the  auger 
flights.  The  use  of  12-inch  diameter  hollow-stem  augers  for  reaming  opera¬ 
tions  will  require  that  a  "knock-out"  plug  be  placed  in  the  down-hole  end  of 
the  12-inch  drill  string  to  prevent  cuttings  from  entering  the  hollow-stem. 
Immediately  prior  to  the  emplacement  of  the  casing  and  seven  within  the  drill 
string,  the  hollow-stem  should  be  filled  with  "clean"  or  chemically  compat¬ 
ible  water  to  at  least  the  elevation  of  the  water  table.  Placement  of  water 
within  the  hollow-stem  will  prevent  the  possible  washing  in  of  materials  into 
the  augers  at  the  time  the  knock-out  or  auger  plug  is  removed.  Materials 
washed  into  the  hollow-stem  of  the  augers  may  cause  the  stem  to  be  clogged  or 
the  well  casing  and  screen  to  become  locked. 

Completion  materials  such  as  sand,  bentonite  and  grout  should  be 
emplaced  through  the  hollow  stem  of  the  augers  during  withdrawal  to  promote 
vertical  continuity  of  the  completion.  Care  should  taken  to  ensure  that  the 
casing  and  screen  do  not  become  "sand  wedged"  during  the  withdrawal  of  the 


augers. 


All  down-hole  drilling  tools  should  be  thoroughly  cleaned  using  a 
high-temperature,  high-pressure  cleaner  to  prevent  cross-contamination  be¬ 
tween  well  borings.  As  a  further  measure  to  prevent  possible  cross-contami¬ 
nation,  all  soil  sampling  equipment  (A-rods,  Shelby  tube,  and  split  spoon) 
should  be  thoroughly  cleaned  between  borings.  The  Shelby  tube  and/or  split 
spoon  should  be  washed  and  rinsed  between  samples. 

The  method  and  types  of  fluids  employed  for  cleaning  the  Shelby  tube 
and/or  split  spoon  between  samples  will  be  dependent  upon  the  type  of  chemi¬ 
cal  analysis  (if  any)  performed  for  the  soil  samples.  If  organic  analyses 
are  required,  reagent-grade  solvents,  such  as  acetone  or  methanol  alcohol  may 
be  required  for  cleaning  operations.  If  no  analyses  are  to  be  performed, 
then  only  water  will  be  required  for  washing  sampling  devices. 

No  petroleum  or  lead-based  thread  compounds  should  be  employed  on 
down-hole  tools  if  organic  or  trace  metal  analyses  are  to  be  performed.  If 
lubricants  are  necessary;  vegetable  oil  or  a  fluorocarbon-based  lubricant  may 
be  used  if  they  are  chemically  discernible  from  parameters  to  be  analyzed. 

Care  should  be  taken  to  prevent  the  introduction  of  drill  rig 
fluids,  such  as  lubricating  and  hydraulic  oil,  into  the  well  bore-hole.  A 
small  earthen  berm  should  be  constructed  around  the  bore-hole  while  it  is 
open  to  prevent  possible  entry  of  surface  contaminants  during  run-off  events. 

Direct  Air-Rotary  Method  with  Casing  Drive 

Depending  on  actual  conditions  encountered  in  the  field,  monitor 
wells  deeper  than  approximately  120  feet  should  be  drilled  using  air-rotary 
with  casing  drive  methods.  As  discussed  in  Section  7.0,  the  air  rotary  with 
casing  drive  methods  consists  of  essentially  a  normal  rotary  method  except 
that  compressed  air  is  employed  as  the  drilling  fluid.  In  order  to  allow  for 
return  of  representative  cuttings,  prevent  bore-hole  collapse  during 
drilling,  and  restrict  or  eliminate  vertical  movement  of  ground  water  within 
the  boring,  steel  casing  should  be  advanced  as  the  bit  proceeds.  Normally, 


the  casing  is  slightly  larger  in  diameter  than  the  drill  bit  to  allow  for  a 
tight  formation-to-casing  contact.  Wobble  bits  or  expanding  bits  may  be 
employed  to  create  a  boring  diameter  larger  than  of  the  driven  casing.  A 
standard  rotary  bit  should  be  used  to  ensure  the  highest  practical  formation- 
to-casing  contact.  A  wobble  or  expanding  bit  may  be  required  if  the  driving 
and/or  extraction  of  the  temporary  casing  becomes  difficult  when  a  standard 
b it  is  used. 

As  discussed  in  Section  7.0,  the  use  of  air  rotary  with  casing  drive 
promotes  the  integrity  of  the  bore-hole  and  should  prevent/reduce  possible 
cross-contamination  of  aquifer  subunits  during  drilling.  The  air-rotary 
method  yields  continuous  and  accurate  geologic  and  water  quality  samples  with 
depth.  The  method  also  provides  for  good  well  completion  control. 

All  air  rotary  operations  should  be  conducted  without  the  use  of 
liquids  where  possible.  Occasionally,  water  and/or  possibly  foam  may  be 
required  to  be  injected  into  the  air  stream  for  bore-ho le/ casing  cleanout. 
Such  a  requirement  is  likely  to  occur  where  adhesive  clay  materials  are 
encountered.  If  water  and/or  foam  is  required,  care  should  be  taken  to 
ensure  that  only  clean,  potable  water  and  chemically  compatible  foams  are 
introduced  into  the  bore-hole.  Petroleum  and  metal-based  thread  compounds 
should  not  be  used  for  lubricating  down-hole  tool  joints/threads. 

Sampling  and  decontamination  operations  used  for  air-rotary  drilling 
operations  should  essentially  be  the  same  as  those  employed  for  augering. 
Samples  collected  from  the  cuttings  stream,  while  being  geologically  repre¬ 
sentative,  will  be  stripped  of  some,  if  not  all,  volatile  hydrocarbons  (if 
present  in  the  strata)  as  they  are  produced  from  the  discharge  port.  If 
required,  representative  lithologic  samples  may  be  obtained  for  volatile 
compounds  by  tripping  out  the  drillstem  and  bit  and  inserting  down-hole 
sampling  tools.  Such  operations  will  require  relatively  large  amounts  of 
time  where  samples  are  to  be  retrieved  at  significant  depths.  The  presence 
of  volatile  organic  organic  compounds  in  deeper,  saturated  zones  may  be 
determined  as  drilling  proceeds  by  periodically  tripping  a  sma  1  1 -d iameter 


pump  into  the  bore-hole  to  purge  the  bore-hole  (after  sufficient  recovery)  to 
obtain  a  sample.  If  a  properly  sized  pump  is  used,  the  pump  may  be  deployed 
with  the  drillstem  and  bit  in  the  borehole. 


As  saturated  zones  are  encountered  during  drilling,  grab  samples  of 
ground  water  will  be  collected  for  possible  analysis.  All  cuttings,  water 
samples  and  downhole  drilling  tools  should  be  monitored  or  "sniffed"  using  an 
organic  vapor  analyzer/detector  (OVA)  to  detect  the  presence  of  volatile 
organic  compounds  during  drilling. 

Regardless  of  the  drilling  method  to  be  employed,  the  general  area 
of  each  well  boring  should  be  scanned  using  a  buried  metal/pipe  locater 
(radio  detection)  to  identify  possible  near-surface  obstruct  ions/ hazards 
before  drilling  begins.  All  monitor  well  locations  should  be  cleared  with 
property  owners,  public  and  private  agencies  and  public  utilities. 

Well  Completions 

Following  the  completion  of  drilling  activities  at  each  well,  a  well 
screen  will  be  positioned  at  appropriate  monitoring  interval(s).  Screened 
interval(s)  should  be  deep  enough  to  accommodate  seasonal  variations  in  water 
levels  within  the  well,  where  possible.  For  shallow  and  deep  wells,  the 
casing  and  screen  should  be  4-inches  in  diameter. 

The  monitor  wells  should  be  completed  using  stainless-steel  casing 
(for  the  wetted  zone  only)  and  screen.  Stainless-steel  screen  and  casing 
present  the  best  choice  for  durability  and  dependability.  The  screen  slot 
size  will  be  compatible  with  formation  and  sand  pack  materials  as  discussed 
in  Section  7.0.  All  casing/screen  connectings  should  be  flush  threaded.  No 
thread  compounds  or  glues  should  be  applied  to  the  casing/screen  joints. 
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The  screen  section  and  stainless  casing  in  the  saturated  zone  will 
be  joined  to  Schedule  40  PVC,  flush-threaded  casing  extending  through  the 
unsaturated  zone  to  land  surface.  No  glues,  solvents,  or  thread  compounds 
should  be  employed  for  joining  the  casing/screen  sections.  Prior  to  install¬ 
ation,  casing  and  screen  sections  should  be  thoroughly  washed  to  remove 
possible  contaminants  with  chemically  compatible  water  using  a  high-temper- 
ature  high-pressure  sprayer. 

After  the  casing  and  screen  have  been  installed  at  each  well,  a  sand 
pack  will  be  emplaced  between  the  screen  and  the  boring  wall.  The  pack 
should  consist  of  washed  and  bagged  Monterey  sand  or  equivalent.  The  sand 
pack  should  extend  to  at  least  two  feet  above  the  top  of  the  screened  inter¬ 
val.  The  grain-size  distribution  of  the  sand  pack  should  be  compatible  with 
the  screen  slot-size  and  the  formation  materials. 

In  the  case  of  auger  drilling,  the  sand  pack  should  be  poured  into 
place  through  the  hollow  stem  of  the  augers  as  they  are  pulled.  The  air¬ 
rotary  borings,  the  sand  pack  material  should  be  tremied  into  place  as  the 
temporary  steel  casing  is  withdrawn. 

Granulated  bentonite  should  be  tremied  or  poured  above  the  sand  pack 
to  a  minimum  thickness  of  two  feet  to  provide  a  dependable  seal.  The  bento¬ 
nite  seal  should  be  wetted  in  the  borehole  using  potable  water  to  ensure  that 
the  seal  is  matured  before  cementing  operations  commence. 

Bentonite  cement  grout  should  be  tremied  from  above  the  top  of  the 
bentonite  seal  to  land  surface.  No  more  than  a  ten  percent  gel  mixture 
should  be  used.  The  emplacement  of  the  bentonite  and  grout  should  occur  as 
the  casing/augers  are  withdrawn  to  ensure  integrity  of  the  completion. 

Surface  Completions 


After  the  annulus  of  each  well  has  been  grouted  to  land  surface, 
surface  completions  for  the  wells  should  be  constructed.  The  type  of  surface 
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completion  (i.e.,  above-  or  below-grade)  should  be  compatible  with  local  land 
use.  The  surface  completion  for  each  well  should  provide  a  reasonable  amount 
of  protection  against  potential  vandalism  or  accidental  destruction  by  vehi¬ 
cles.  The  surface  completion  should  also  provide  for  an  adequate  casing  seal 
to  ensure  that  entry  of  surface  contaminants  does  not  occur. 

WELL  DEVELOPMENT 


Following  the  completion  of  well  construction  activities,  each  moni¬ 
tor  well  should  be  thoroughly  developed.  Development  operations  are 
necessary  to  ensure  that  the  sand  pack,  screen,  and  well  bore  are  purged  of 
possible  drilling  residuals  and  that  the  well  attains  a  suitable  efficiency. 

Development  operations  should  be  conducted  using  a  submersible  pump 
or  bailer.  Non-wetted  sections  of  the  well  bore  should  be  swabbed  and  rinsed 
during  development  operations.  Development  operations  at  each  well  should  be 
considered  complete  when  the  discharge  becomes  clear  or  when  the  operations 
are  considered  to  be  complete  by  the  supervising  geologist. 

Water  displaced  from  each  well  during  development  operations  should 
be  containerized  in  a  movable  steel  tank.  Prior  to  disposal,  the  water 
should  be  chemically  characterized  so  that  proper  disposal  methods  are  em¬ 
ployed.  Based  on  the  type  and  level  of  contamination  expected,  it  is  antici¬ 
pated  that  development  water  will  be  discharged  to  the  McClellan  AFB  indus¬ 
trial  wastewater  treatment  plant  for  treatment/disposal. 

SITE  CLEAN  UP  AND  CUTTINGS  CONTROL 


During  drilling  operations,  potentially  contaminated  cuttings  and 
water  will  be  displaced.  All  cuttings  and  water  produced  during  drilling 
should  temporarily  be  stored  in  55-gallon  steel  drums  or  in  bowsers. 
Cuttings  should  be  monitored  using  an  organic  vapor  analyzer  to  determine  the 
presence  of  possible  volatile  contaminants.  Based  on  levels  of  volatile 
contaminants  in  the  cuttings  (as  specified  by  concerned  regulatory  agencies 
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and  standards),  an  appropriate  method  of  disposal  should  be  selected.  All 
well  sites  should  be  cleaned  up  following  the  completion  of  well  installa¬ 
tions  to  ensure  that  the  appearance  of  the  site  is  returned  to  a  proper 
condition. 
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APPENDIX  8 


This  appendix  provides  information  regarding  Task  8, 
as  discussed  in  text  Section  3.8. 


Appendix  Contents 


There  is  no  Task  8  appendix  requirement  at  this  time. 
Appendix  8  was  listed  to  maintain  numeric  order  with 
task  numbers. 


APPENDIX  9 


This  appendix  provides  information  regarding  Task  9, 
as  discussed  in  text  Section  3.9. 
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9-A  Comparison  of  Equipment  and  Costs  -  Portable  vs. 
Dedicated  Well  Sampling  Systems 


TASK  9  APPENDIX 

Comparison  of  Equipment  and  Costs — 
Portable  vs.  Dedicated  Systems 


Original  Equipment  Costs  (Capital  Costs) 

Portable  System 

Bennett  Model  180-125 
Repair  Kit 
Teflon  Bailer 
125'  Stainless  Steel  Cable 


Subtotal 


G&A  @23.32 


Total  Cost 


Dedicated  System 


Per  Well 


Well  Wizard  Model  TO 1200,  Pump, 
Teflon/Stainless  Steel 
100'  Tubing  @  $2. 50/ft. 

Cap  Assy 


x  50  wells 


Per  System 


Controller 


Total  Costs 


G&A  @23.32 


$3,231.25 

53.75 

120.00 

125.00 

3,530.00 

822.49 

$4,352.49 


$  395.00 

250.00 

28.00 

$  673.00 

$33,650.00 


$  1,695.00 
$35,345.00 


8.235.38 


$43,580.38 


II. 


Replacement/Repair  Costs 
Portable  System — 5  year  intervals 


Factory  Repair  of  Pump 
Replacement  Tubing — 
125'  @  $7. 20/ft 


Discounting  to  present  value 
using  single  payment  present 
worth  factor,  10%  rate 


5  year 

0.6209 

10 

.3855 

15 

.2394 

20 

.1486 

25 

.0923 

1.4867  x  1,048.75 

Dedicated  System 

Replacement  of  Pump  and  Tubing 
at  10  year  intervals  @  $673  each 

Discounting  to  prevent  value 

10  year  0.3855 

20  year  0.1486 

.5341  x  673.00  = 


x  50  wells  = 


$  148.75 

900.00 


$  1,048.75 


1,559.18 


359.45 


Total  dedicated  system  repair  costs 


$17,972.50 


III.  Total  Equipment  Costs 


IV. 


Portable  Dedicated 

Capital  Costs  $  4,352.49  $43,580.38 

Repair  Costs  1 .559.18  17 .972.50 

TOTAL  $  5,911.67  $61,552.88 


Sampling  Labor  Costs 


_ Portable 

Air  Force 
Labor 


Contract 

Labor 


_ Dedicated _ 

Air  Force  Contract 
Labor  Labor 


First  year,  quar¬ 
terly,  50  wells 
(200  samples)  no 
discount) 


$  6,100.00 
(15.25/hr 
x  2  hr  x 
200) 


$10,800.00  $  3,050.00 

(27.00  x  2  x  (15.25  x 
200)  200) 


$  5,400.00 
(27.00  x 
200) 


Second  year,  50  5,545.51 

wells  (200  samples),  (6100  x 
discounted  to  0.9091) 

present  value 
(x  0.9091) 


9,818.28 
(10,000  x 
0.9091) 


2,772.76 
(3050  x 
0.9091) 


4,909.14 
(5400  x 
0.0901) 


Third  through  30th  1,525.00 

year  (28  years)  (15.25  x 

(50  samples)  dis-  2  x  50) 

counted  to  present 
value,  using 


2,700.00 
(27.00  x 
2  x  50) 


762.50  1,350.00 
(15.25  x  (27.00  x 
50)  50) 


present  worth  factor  (n=29)  9,370 
less  present  worth  factor  (n“l)  -0.909 

8.461  J 


12.903.02  22.844,70 


6.451.51  11.422.35 


Total  Labor  Costs  $24,548.53 


$43,462.98 


$12,274.27  $21,731.49 
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V.  Total  System  Costs 


Equipment 


Portable 


Air  Force 
Labor 


Contract 

Labor 


Dedicated 


Air  Force 
Labor 


Contract 

Labor 


$  5,911.67  $  5,911.67  $61,552.88  $61,522.88 


Labor 

Total 


($) 


24.548.53 

$30,460.20 


43.462.98 

$49,374.65 


12,274.27 

$73,827.15 


21.731.49 

$83,284.37 


adding  one  more  12.274.27 

hour  of  labor 
per  sample  for 

portable  option  $42,734.47 

reducing  dedicated 
replacement  to 
once  per  5  yrs 
0.2394 

-  0.5341 

-  0.2947  x  673.00  x  50 


21,731.49 

$71,105.66 


-9,916.66  -9.916.66 


$63,910.49  $73,367.71 


« 


APPEND  IX  10 


This  appendix  provides  information  regarding  Task  10 
as  discussed  in  text  Section  3.10. 


Appendix  Contents 

There  is  no  Task  10  Appendix  requirement  at  this  time 
Appendix  10  was  listed  to  maintain  numeric  order  with 
task  numbers. 
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APPKHDIX  11 


This  appendix  provides  information  regarding  Task  11, 
as  discussed  in  text  Section  3.11» 


Appendix  Contents 


There  is  no  Task  11  Appendix  requirement  at  this  time. 
Appendix  11  was  listed  to  maintain  numeric  order  with 
task  numbers. 


APPENDIX  12 

This  appendix  provides  information  regarding  Task  12, 
as  discussed  in  text  Section  3.12. 


Appendix  Contents 

12-A  General  Description  of  Ground-Water 
Methods 

12-B  Discussion  of  "TRANS"  Model 
12-C  Discussion  of  "USGS-MOC"  Model 
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Ground-water  processes,  such  as  advection  and  contaminant  transport, 
are  normally  highly  complex  phenomena.  In  order  for  an  investigator  to  bet¬ 
ter  understand  and/or  predict  the  behavior  of  ground-water  systems,  a  system 
model  can  be  constructed.  A  ground-water  model  is  a  simplification  of  a 
system  such  that  the  overall  behavior  of  the  model  is  representative  of  the 
system  of  study.  The  level  of  sophistication  or  detail  employed  by  the  model 
is  dependent  on  the  nature  of  the  system  to  be  modeled,  the  extent  and 
reliability  of  available  data,  and  most  importantly,  the  objectives  of  the 
modeling  effort. 

Ground-water  modeling  methods  range  in  complexity  from  system  con¬ 
ceptualizations  to  numerical  codes  which  solve  or  approximate  equations  de¬ 
scribing  subsurface  processes.  Major  categories  for  ground-water  models 
include  the  following: 

•  Conceptual; 

•  Analog; 

•  Analytical  or  mathematical; 

•  Numerical. 

Conceptual  ground-water  models  consist  of  generalizations  and  con¬ 
clusions  with  respect  to  the  nature  and  behavior  of  ground-water  systems. 
They  are  normally  based  on  available  data  and  scientific  knowledge/ judge¬ 
ment.  The  conceptual  model  is  useful  for  general  evaluation  of  hydrogeo  log¬ 
ic  systems.  Conceptual  models  are  not  usually  suited  towards  predictive 
analysis  of  transient  systems. 

Analog  models  are  generally  described  as  physical  systems  whose 
behavior  mimics  or  parallels  that  of  a  ground-water  system.  Physical  sys¬ 
tems  which  have  been  used  to  model  ground-water  phenomena  include:  resist¬ 
ance-capacitance  networks,  e  lastic  membranes ,  Hele-Shaw  or  parallel-plate 
analogs,  conductive  1 iquids/so 1 ids,  tanks  etc.  A  general  discussion  of  an¬ 
alog  models  is  included  in  Davis  and  Dewiest,  1966. 


Analog  models  are  usually  logistical ly  difficult  to  implement  and 
inflexible.  Furthermore,  most  analog  models  are  not  well  suited  for  modeling 
the  temporal  and  spacial  distribution  of  solutes  in  ground  water.  Because  of 
significant  developments  in  recent  years  in  digital  computers,  the  use  of 
analog  models  has  generally  given  way  to  analytical  and  numerical  models. 

Analytical  or  mathematica  1  models  consist  of  simplified  mathema¬ 
tical  solutions  to  the  governing  equations  of  ground-water.  Analytical 
models  can  be  used  to  predict  processes  in  ground-water  systems  where  the 
system  and  process  of  study  can  justifiably  be  simplified.  Analytical  models 
are  not  well  suited  the  evaluation  of  systems  which  vary  spacial ly  and/or 
temporally,  or  that  incorporate  multiple,  interrelated  processes. 

Numerical  models  are  computer  codes  or  numerical  schemes  imple¬ 
mented  for  the  solution  or  approximation  of  governing  equations  describing 
physical  processes  in  ground  water  systems.  Methods  for  the  solution  of 
governing  equations  vary  between  groups  of  models  and  include  finite-ele¬ 
ment,  finite-difference  and  stochastic  methods.  Normally  a  mesh  or  grid  is 
established  for  a  numerical  model  whereby  the  characteristic  features  of  a 
ground-vater  system  are  represented.  Numerical  models  are  generally  better 
suited  the  representation  of  complex  systems  which  vary  spacial ly  and/or 
temporally  than  the  modeling  methods  described  earlier. 
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TRANS  (Prickett  et  al.,  1981)  is  a  recently  released  mass-transport 
code  for  simulating  mass-transport  in  ground-water  systems.  The  finite- 
difference  formulation's  used  by  this  model  for  developing  ground-water  flow 
solutions.  Solute  transport  is  simulated  using  the  particle-in-cell 
technique  for  convection  processes.  The  random-walk  method  is  used  for 
simulating  dispersion  effects.  The  code  also  accounts  for  retardation  caused 
by  chemical  reactions  between  the  geologic  matrix  and  the  solute.  TRANS  is 
capable  of  simulating  one-  or  two-dimensional  non-steady/steady-state  flow  in 
heterogenous  aquifers.  The  code  can  also  be  used  for  simulating  unconfined, 
confined,  or  leaky  aquifers. 

TRANS  has  gained  wide  acceptance  among  ground-water  modeling  profes¬ 
sionals.  Professional  short-courses  on  the  application  and  usage  of  TRANS 
are  conducted  periodically. 

Test  case  and  application  simultions  conducted  by  the  code  authors 
and  its  users  have  shown  TRANS  to  be  capable  of  producing  reasonably  accurate 
simulations  using  modern  numerical  techniques.  The  source  code  is  written  in 
FORTRAN  IV  and  contains  approximately  1700  program  lines. 
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Discussion  of  "DSGS-MOC"  Model 
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USGS-MOC  (Konikow  and  Bredehoeft,  1978)  is  a  state-of-the-art  mass- 
transport  code  which  can  be  applied  to  a  large  variety  of  ground-water 
modeling  problems  (Kincaid  et  al,  1984).  It  can  be  implemented  for  one-  or 
two-dimensional  anisotropic,  non-homogeneous  systems  involving  transient  or 
steady-state  flow.  The  modeling  code  assumes  that  gradients  of  fluid 
density,  viscosity,  and  temperature  do  not  affect  the  velocity  distribution. 
It  also  assumes  that  significant  temporal  variation  in  the  saturated 
thickness  of  the  ground-water  system  does  not  occur. 

USGS-MOC  uses  an  alternating-direction  implicit  procedure  for  solv¬ 
ing  the  finite-difference  approximation  of  the  ground-water  flow  equation. 
The  code  couples  the  ground-water  flow  solution  to  the  solute-transport 
solution.  The  method  of  characteristics  is  used  to  solve  the  solute-trans¬ 
port  equation.  The  solute-transport  portion  of  the  code  utilizes  a  particle¬ 
tracking  procedure  to  represent  convective  transport.  A  two-step  explicit 
procedure  is  used  to  solve  a  finite-difference  equation  describing  the  ef¬ 
fects  of  hydrodynamic  dispersion,  fluid  sources  and  sinks,  and  divergence  of 
velocity.  The  code  assumes  that  the  solute  i3  non-reactive. 

USGS-MOC  has  gained  wide  acceptance  among  ground-water  modeling 
professionals  for  mass-transport  modeling  applications.  The  Environmental 
Protection  Agency  reportedly  uses  a  version  of  USGS-MOC  for  the  evaluation  of 
waste  sites  (Kincaid  et  al.,  1984). 

Test  cases  and  application  simulations  conducted  by  the  code  authors 
and  its  users  have  shown  USGS-MOC  to  be  capable  of  producing  reasonably 
accurate  mass-transport  simulations.  The  source  code  is  written  in  FORTRAN 
IV  and  contains  approximately  2000  lines  of  code. 
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APPENDIX  13 


This  appendix  provides  information  regarding  Task  13 


as  discussed  in  text  Section  3.13. 


Appendix  Contents 


There  is  no  Task  13  Appendix  requirement  at  this  time 
Appendix  13  was  listed  to  maintain  numeric  order  with 
task  numbers. 


